wet 


| 
. 
. 
> 


| ON: PUBLISHING OFFICE 29 
| LOND HIN ( JE, | , PATERNOSTE 


Indis, Persia, &e.), ‘Youn: D. Vax Nosreanp, 
De ! Madame Vauva J. Borvasu, Librairie Etrangère, 22, Rue de la E 


CENTRAL STATIONS 
ELECTRIC LIGHT, PRIVATE INSTALLATIONS fitted complete. 
| —ALTERNATORS & CONTINUOUS CURRENT 
L 1 MACHINES-—KAPPS PATENT. | | 
| “CENTRAL STATION” DYNAMO. 
_ Arranged for Direct Coupling or Belt Driving. 4 
“KAPP-WILLANS” COMBINATIONS, 


SOLE MAKERS OF THE 
“BROCOKIE- for 

CONTINUOUS and ALTERNATING 

CURRENTS, 

PARALLEL of SERIES WORKING, 

SINGLE or DOUBLE CARBONS. 

FOCUSSING or NON-FOCUSSING. 


€ 


M6 LAMP 


ACCUMULATORS. 


“DP.” Latest 


SUBMARINE, UNDERGROUND, 
LEADS AERIAL, TORPEDO, and 


ELECTRIC LIGHT CABLES | 
and INSULATED LEADS 


ELECTRIC LIGHT purposes. 
JOHNSON & PHILLIPS’S Patent 
FLUID and TERMINAL INSULATORS, 
SHACKLES, &c., and all descriptions of the 
ordinary form, in Porcelain or Brownware. 


/ CABLE MACHINERY AND GEAR 


Of all descriptions, for the complete equipment of 
TELEGRAPH CABLE FACTORIES and VESSELS, 


SROOKS’§ LIQUID 


SISTEM of INSULATION 
UNDERGROUND MAINS. 


TRANSFORMERS, 


__ Buoys, Grapnels, Centipedes, Mushrooms, Rope and Chain 
- _ Fittings, Cable Leads, Cable Drums, Hauling Gears, Splicing and 
Jointing Tools, &c., &c., Steam and Hand Wire Sounding Machines 
for Deep and Shallow Water. se 
Sole Makers of TROTT & HAMILTON'S PATENT GRAPNEL ROPE 
and TROTT & KINGSFORD’S PATENT INDICATING GRAPHEL. 


« TELEGRAPH PLANT. AND MATERIAL 
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BEST QUALITY AND VALUE. PROMPT DELIVERY. 


WALTER GLOVER. & co | 
@lectrical Wire and Gable Makers, 

| SALFORD, MANCHESTER. | 
Bridgewater Street Iron Works. 


sk Springfield Cable Works. | 


LONDON: 10, HATTON GARDEN, 


MEDAL, INTERNATIONAL BLEOTRIO EXHIBITION, 1888 
1 


= 


« 


CARDEW YOLTMETER 


EARTHING 


‘Adopted by. the LONDON . ELECTRIC . SUPPLY CORPORATION and the ~ 
PRINCIPAL HIGH TENSION SUPPLY COMPARING. | 


BROMPTON, ROAD. S.-W. 
“MANUFACTURERS (UNDER PATENT) OF 


FOR USE WITH PORTABLE LAMPS WHERE WALL SOCKETS ARE NOT FIXED. 


SUPPLIERS OF ELECTRIC LIGHT FITTINGS FOR ALL PURPOSES 


RSTIMATRA GIVEN FOR INSTALLATION WORK WITH OR WITHOUT FITTINGS. : | | 


4 


“BROMPTON ELECTRIC FITTINGS do: La, 148, Brompton ” 
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SALE CLASSES OF ENGIN HS 
MANUFACTURED BY 


ELECTRIC LIGHT ENGINES| 


RANSOMES, SIMS JEFFERIES, Lo. 


Catalogues and: Prices: on application. : 


UNITE ED ASBESTUS Ci 
D LONDON, E.C. 

= (Late 161, Queen Victoria Street.) 
IL OF THE ASBESTOS. TRADE. FINE ASBESTOS PAPER, for Dynamos, &c. Work ks, dig Soe ng =e are 


ASBESTOS TUBES à CEMENT, for Electric Light Leads. of the best possible description. 
woot" specify “SALAMANDER” Brand. 
ASBESTOS MILLBOARD STRIPS, for ditto. : NEWCASTLE-ON-TYNE, Quay Side; 


| FINE ASBESTOS THREAD, for covering wires. MANCHESTER, 4, Deansgate; LIVERPOO 
and working rking Asbestos ASBESTOS COVERED . 47 and 49, South John Street; GLASGOW, Le 


Mines in both ITALY parent saLamanper CANT, for Dynamos, &c. set Clore 


and CANADA. COVERING for Bollers,&c. Street; ST. PETERSBURG, Gostinoe Dvor. 


FREDERICK TE cO., 


CALEDONIA WORKS, HALIFAX, 
Contractors to Her Utajesty’s Government & Railway Companies 


BHST REFINHD WIRE. 
PATENT GALVAN ISED TELEGRAPH WIRE. 


100 Ib. COILS, HIGH CONDUCTIVITY. 
SPECIALITY :—TELEGRAPH WIRE, TO ALL SPECIFICATIONS. | 


MICA MERCHANTS, [Telephone No. 2248. 
PATENT OFFICE. | 
— Wm. M. FOXCROFT 
LONDO _OLERKENWELL, LONDON, E.C. 
ce D) : |PAMPHLET OF COSTS GRATIS. Photometer, Telephone Cases, Battery Boxes, &c., &c. 


COPPER WIRE, hard drawn, COPPER WIRE and TAPE for 
GALVANISED HARD STEEL STRAND for Mechanical Telep 
WIGGINS & SONS, TOWER HILL and LONDON, M | Te: A. 
Manshotarers of Mica Goods for Electrical and ALL purposes. 
CONTRACTORS TO HER MASESIT'S GOVERNMENT. 
À! H GARDNER (uecessor to the late W. Fosoreft, also F. Lucas), 
Bil | Telegraph and Telephone Case Manufacturer, 
| 166, FLEET STREET, . 36, PERCIVAL STREET AND 9, SMITH STREET, 
rice SUCCESSOR TO (Offees-PEROIVAL STREET). 
Messrs. ROBERTSON, BROOMAN à C0. 
FORTY-TWO YEARS SPECIAL PRAOTIOE | 180; FARIS, um. 
WITH INVENTIONS. 


WROT [RON 
OR STEEL. 


GAS, STEAM.WATER, 
BOILER TUBES, , | 


TUBES 


for ELECTRICAL CONDUCTORS, PLAIN GALVANIZED|| 


JOSEPH 


TUBE: -works.GREAT-BRIDGE., STAFFORDSHIRE | 


LONDON OFFICE:46,. QUEEN VICTORIA STeE.c. 
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TELEPHONE Ho. 1784.  HERLEY'S WORKS,” LONDON. 


TELEPHONE, ° | TELEGRAM 


LIMITED, 


27, MARTIN’S. LANE, CANNON ‘STREET, LONDON, 


| HIGH TENSION. | LOW TENSION. 


| 


FOR BOARD TRADE RULES 
| | | | AND | | Z 


+ 


NORTH WOOLWICH. 


: ELECTRIC LIGHT. 


TORPEDS 


| | | | | ; | 
D 
"600 Q | 
7 
| | ve 
| 
| 
| FIRE OFFICE REGULATIONS. } | 
Pe 
| 
mee | 
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i | a 4, VICTORIA MANSIONS, WESTMINSTER. 


~. 


FACTS: 


The Crompton- Howell Electrical Oa, Co., Ltd., have or are erecting, 


CENTRAL STATION BATTERY 


_ in connection with Central Stations sapplying 


300,000 Lames. 


These Batteries act L. a reserve for the above, or will run 


50, 000 Lames 


gee without machinery, 


| 


| QUOTATIONS FREE. 


CROMPT ON-HOWELL ELECTRICAL 


COMPANY, LIMITHD. 


| MANSION HOUSE BUILDINGS, LONDON, EC, 


VA Works:-NEW pock, LLANELLY.. 
| ps Address: “POROSITY,” LONDON. Telephone 1,668. | a 


| 
f 73 
+ SE 2 | 

| | | Sx, x. % a 

4 aa 

\. Prof. SILVANUS THOMPSON says:—This is the Electrical Engineer's Lamp.” | 
| 
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INSU LATED WIRES, 


au KINDS OF WIRE POR TELEPHONE, TELEGRAPH INSTRUMENT & ELECTRIC BELL WORE, 


Chandelier Wires, 


BLAKEY, EMMOTT & CO., Lit 


A DL ENGLAND. 


Ca bles for Electric & 
Flexible Leads, | 


PRICES OF ANY WIRE ON APPLICATION. ; 


/ J. D. F. ANDREWS & Co., Complete System of Concentric Wiring for ey 


BEAUTIFUL BEAD SHADES FOR GLOW LAMPS, 
41 & 42, PARLIAMENT ST., & MARSHAM ST. ELECTRIC WORKS, LONDON, SW. Lists and Iustrations on Application, 


SPECIAL CHARCOAL IRON SHEETS. DYNAMO PLATES. TRANSFORMER STAMPINGS, 
TURNER BRO S., Mild Steel & Bessemer Steel Forgings 


Rolled and Forged Shafting, 
Sheet Steel, Tool Steel, Files, &c. 134, Upper Thames St., LONDON. _ Brass and Copper Reds and Tubes. 


Bar Iron & Steel, Hoops,Plates [RON AND STEEL,  Wrought tron and Steel Tube. 
| 


EXCELSIOR | 
THOMAS BARRACLOUGH & CO. 
Makers of all the most Improved Machinery for Electric Wire ana ELECTRO-P LATING DYNAMOS 
Strand Covering, a Braiding, &e., For Nickel and Silver Plating, Brassing, Electro- &e., 


: as used by all the principal Platers in Lon 
STRANDINS Globe We DESCRIPTION. | PRICES FROM £6. Numerous 
orks, une ” pe VATS, ANODES, AND COMPLETE OUTFITS. 


CARL EXT Clerkenwell | 


MANGANESE 
CAR BONS. 


Telegrams: “ BLACKWELL, LIVERPOOL.” TELEPHONE 959. 4057 “ 


TALC, slices, pencils ; MICA, lump, cut, and powdered. 
GEO. G. BLACKWELL. Ss 
Works: GARSTON. Chief Office: 25 & 27, Irwell Chambers, LIVERPOOL. 


|STIFF & SONS, 


LAMBETE LONDON, 


« sons. PLUMBAGO CRUCIBLES, 
Manufacturers of Pure Carbon Points, Tubes, Filters, STONEWARE IN SULATORS, 
Cells and Battery Plates of every description. LARGE STOCK OF ALL PATTERNS AND SIZES. 


SWITCH BLOCKS, FUSE BLOCKS, 


s:-B À IR IN L . | Vitrified Tubes for Electric Wires, Porous Cells, Battery Jar 
Telegraphe Address: CARBON BARNSLEY.” Every kind of Electrical Stoneware. 
3598 
AWARDS:—PARIS AND VIENNA ELECTRICAL EXHIBITIONS, 


ANDREWS PREECE, 


ELECTRICAL ENGINEERS & CONTRACTORS 


— MANUFACTURERS OF THE 
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“W. & R.” “EDISON,” 


“ SLIM AX,” 


EDISON, 


i 


88, QUEEN VICTORIA STREET, LONDON, E.C., 
41, Piccadilly, BRADFORD, YORKS. ; Cornbrook Telegraph Works, MANCHESTER Strand Works, CHISWICK, W.; Union Foundry, shailes 


POWER 


(IMMISCH, SPRAGUE & JULIEN PATENTS). - 


DY N A M O os for Electric Lighting, 


Transmission of Power, &c. 


FOR ELECTRIC PUMPING, HAULING, 


MOTORS VENTILATING, &c., IN MINES. 


ELECTRIC ON THAMES ano ee 
LAU NCHES SALE OR HIRE.“ 


ELECTRIC TRACTION” 


Estimates and Full Particulars on Application. 
Agents for Scotland: Messrs. MAYOR and 
COULSON, 56, George Square, Glasgow. 
Yorkshire and North of England: Mr. C. A. 
SHUTE, Portland House, Eastbourne, Darlington. 
res se South Wales: Mr. E, J. HOWARD, 34, West 
— | D pute Street, Cardiff 


[EE 
dis 


D 
| 


fa 
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a 


Imm isch M otor in Combination with 
NEWALL’S PATENT PORTABLE DRILL. 


THE GENERAL POWER & TRACTION | Lo, 


Head Office: 35, NEW BROAD ddl E. g. Worss KENTISH TOWN, N.W. 


pri 47, 1891.1 
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TELEPHONES TELEPHONIC APPARATUS 


OF EVERY DESCRIPTION KEPT IN STOCK. 


INSULATORS, IRON WORK AND ALL MATERIALS FOR. TELEPHONE & de | 
LINE: CONSTRUCTION AND RENEWAL IN STOCK. 


| Hekimates and M FREE: for Supplying, Fixing, and Maintainin g Teliphones and Lines any distance, Town or “Country 


. 


‘2%. EXCHANGES ESTABLISHED. 


UNIVERSAL TELEPHONE CO. 11, Queen Victoria St. London, Eo. 


‘ Telegeaphic Address: “ANYWISE, LONDON.” 


THE NEW DRILLING 


Will bore Square, Hexagon, or any shape of Hole at one operation. 
PRICES AND PARTICULARS FROM 


THE SQUARE DRILLING MACHINE COMPANY, Ltd., 35, Parliament trou, LONDON, 


‘Tanners, Curriers & Leather Merchants, ty 


Electripal: Instruments, 


1885 : | U NITED ELECTRIC WI RE 
Telegraphiie Address. pia | 14a. Clerkenwell Green London. EC. PL 

Patent V or and 
Seq, Square Leather Ropes. C. FRAZER’ EXECUTORS, 
Specialities . PALACE PLAIN WORKS, NORWICH. 
For Machinery. WY 


Selected ‘by the see re" to gr" the Leather Belting for the 
Machinery in the Electric Light Department of the Inventions Exhi- 
bition, 1888, and again in the same Department for the Colonial and Indian 

inition, 1886. 


. FOR DRIVING THE MACHINERY IN THE ELECTRIC LIGHT 
3° DEPARTMENT OF THE 


FT INVENTIONS EXHIBITION OF 1888. 


The following particulars relating to a portion of the Main Belts for Driving the Le. HR OF ALL KIN D S OF 


Machinery in the Electric Light Department of the International Inventions Exhibi- 
tion of 1885 may be of interest, showing such combined results in Belt Driving as 
have probably never been previously attained :— LEE CABLE cis 


ii, | SPECIAL PATTERNS ON SHORTEST NOTICE. 
Lowest Prices on application. 


Length. Width. Speed. Transmitted. 
No. 1—70 feet x 10 inches .. .. 2,585 soot per minute .. .. 120 x 
. *e 2,585 fee ee .. 


7 
—_ 
8 
x 
2 


120. 6—86 feet x 15 inches |. .. 2585 feet 


JOHN WHITE & SONS supplied the Main Driving Belts at 


THE BRADFORD TECHNICAL SCHOOL EXHIBITION, 1882. 
HUDDERSFIELD _,, 1883. 
SALTAIRERXHIBITION - - - ~- 4887, 


Being awarded GOLD MEDALS ON ALL THE OCCASIONS for PRES 
efficiency. 


ROPER'S ENGINEERING 


(Successors to JOHN ann Ww. ROPER), 
F. d. A. MATTHEWS. BRADEORD, 


CONSULTING, ELECTRICAL, nd MECHANICAL EN ENGINEERS» 


PATENT SHORT ARC LAMPS. 


LB ELECTRO MOTORS. 
HORIZONTAL DYNAMOS. £7 ELECTRIC MINING PUMPS, 
VERTICAL ELECTRIC LAUNCHES. ~ 


GOLD MEDAL AWARD: 


Slaw Speed, No Sparking, 
CATALOGUE AND PRICES ON APPLICATION 


High Efficiency, Inexpensive. 


1000 FEET AND UPWARDS CARRIAGE PAID TO LONDON. 


| 
f j 
| | 
— 
| FE 
| | 
| 
| 1 
| 
| 
| | 
| | 
| 
y 
WILKE SE... D. 


CATALOGUES 


[Yost free on application — 


‘spittlegate Iron Works, 
GRA T AM; 


= 


| Type, 25 to 228 I. HP. Compound Coupied Horizontal À 30 to 300 L.H.P, 


PERFECT GOVERNING A SPECIALITY.” 
ENGINES _FOR ELECTRIC LIGHT. 


JULIUS SAX 


(BSTABLISHED 


ELECTRICAL ENGINEER AND ELECTRIC LIGHT CONTRACTOR, 


RIDGMOUNT STREET, STORE STREET, LONDON, W.C. 


SPECIALITIES —Electric Bells, Burglar Alarms, Patent Automatic Fire Alarms, 
Watchmen’s Clocks, Water Gauges, Electric Indicator and Light for Carriages, Billiard 
Markers, Gas Lighters, Lightning Conductors, — Automatic | Call Bells for 
Fire General Electric Lighting. | | 


ESTIMATES FREE ON APPLICATION. (as ‘ons 
Telephone No. 3848. | “SAX, LONDON.” 


ELECTRICAL ENGINEERS, 


= “=: Hearon Works, NEWCASTLE- ON -TYNE. = = 


—— 


TURBINE 
DYHAMOS. 
SEARCH 
LIGHT 
PROCTOR, 


CENTRAL 


London Representative: A. A. CAMPBELL SWIN TON, 66. Victoria Street, Westminster. 


Telegrams: “ DUNAMIS,” LONDON. - Telephone No. 3156. 


— 
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BEST WIRE 


| ‘PHOSPHOR. BRONZE. 
Patent CASTINGS, , 
Phosphor Brome. 

Springs, Ropes, 
Rods, Sheets, &c., Bearings, Bushes, 
and other wearing parts 


of 


“Wire Great ‘Tensile 
and High for | 


BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS, AND INFRINGEMENTS OF OUR PATENT RIGHTS, | 


12, Wharf Road, City Road, London, N., 
TELEGRAPH AND PNEUMATIC ENGINEERS AND CONTRACTORS 


FOR THE SUPPLYING, ERECTING, LAYING DOWN AND MAINTENANCE OF OVERHEAD AND UNDEREROUNS WIRES FOR ~ 


TELEGRAPHS AND ELECTRIC LIGHTING. 


COMPLETE ELECTRIC LIGHT INSTALLATIONS. 

PNEUMATIC TUBES FOR THE TRANSMISSION OF PAPERS, &c., | 
FITTED WITH ENGINES AND PUMPS COMPLETE. | | 

REID BROS.’ “PATENT” PNEUMATIC CASH SYSTEM for the transmission of COINS, &c. 
Makers of Radcliffe’s Patout Electrical Signal-Locking Apparatus, and Patent Electrical Passenger and Guard Communication. 


CONTRACTORS TO H.M. GOVERNMENT FOR SUBMARINE MINING APPARATUS AND ALL ELECTRICAL 
3 TESTING AND TELEGRAPH INSTRUMENTS. 


Manufacturers of Submarine Cables, Wire, Iron Poles, Instruments, Batteries, Insulators, and Stores of every Description, :9 


| Why go on using closed iron Fireproof Cases Extra. 
circuits when a 
66 | Gow) Price, | Lamps. H.P.| Price. 
| 
Costs half, and has a fifth of 100 | 4/1215 O | 750 | 30 58 0 0 
mmpetoaet 150 6/1717 0 | 1000 | 40 | 76 0 0 


= | Sizes under 2 H P. by the dozen only. 
' SWINBURNE à Co. The two-lighter is a specialty for street 


"J. lighting, price with case and brackets complate 
Broom Hall Works, nei oe , Saving more than its cost in secondary | 


_ TEDDINGTON, ENGLAND. . Above 400 tights not stocked. 3688 


| 
ronge and Silicium Conne 
| 
| 
à SOLE PROPRIETORS & Electrical purposes. 
Y Of the British and Colonial Patents, O Y | 
THE PHOSPHOR BRONZE > 
| © 87, Sumner Street, Southwark, London, 8.E. A 
EE LED 
| 
| | 
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DORMAN & SMITH, 
ELECTRICAL ENCINEERS, 


Manufacturers to 
all the principal Gontractors. 


Eh 


À BRAZENOSE 5T.. 


MANCHESTER, 


England. 


~ 
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INDÉÈX ro ADVERTISEMENTS. 


The names of rt he per announcements are ordered for a series, are entered under any one Heading in this Index free of charge, 


umulators. ' PAGE , Electrical Engineers, &c.—Cont. PAGE 
Crompton-Howell Elec. S. Co. ... Ronald A Boot :.: Sup. 5 
Drake & Gorham Sharp & Kent ... - ... 
Stiff & Sons (Boxes only) Swinburne & Co. ... 
Woodhouse & Rawson United & 18 Mfg. Co. . _ Sup. 2 
estern Electric Com Sup. 20 
Are - Woodhouse & Rawson 7&13 
F. M. Newton & Co... iy Light Carbons. 
Planet Elec. Engineering Co. ... H. & F. Chamberlain … ; … 6 
Poole & White Sup. 17 


Woodhouse & Rawson United 7 & 13 


Ashestos.—Bell’s Asbestos Co. 20, 21 
United Asbestos Co. ous Fe 3 


Auctioneers and Videws (Mechanical). 
Wheatley Kirk, Price & Goulty Sup. 11 
Batteries. 
Birmingham Tele. Factory 


. India-Rubber Co... 4 
Johnson & sis 


Telegraph Mfg. Sup 
& United 7 Tk 15 
Batt ‘Bourne & Son ... 


Bela —Birmingha Tele. Factory Sup. 7 
General Elec. Co., Ld. ... rem 10 
Poole & White... 17 
Woodhouse & Rawson United “ & 13 


Beltin John White& Sons... 8 
Webb & Sons 
&F.N.S Sup. 15 
+ . N. Spon... oes up. 1 
Whittaker & Co. ... Sup. 15 


Cabinet Work.—W. M. Foxcroft ... 3 


Castings.—J. & J. H hes eee eee 14 
‘Phosphor Bronze Co. 
Chemicals.—G. G. Blackwell wie 
Dynamos.—Andrews & Preece 6 
Austin & Myers ... 17 

' Electrical E . Corporation Sup. 4 
Giilcher Electric Light & P. Co. 15 

J. H. Holmes & Co. oie Sup. 11 


Johnson & Philli mr ose 1 


Laurence, Scott & Co. ... a 
F. M. Newton & Co. Ne 
C. A. Parsons & Co. ii ona 9 
Roper’s Electrical Eng. Co. … 8 
Ernest Scott & Co. nts 19 


+ Woodhouse & Rawson United * 7 & 13 
D. Moseley & 16 
North British Rubber Co. 


19 
Electrical Engineers and 
Acme Electric Works .. Sup. 1 
_ Birmingham Tele. Factor, Sup. 7 
J.D. F. Andrews & Co. ... pat 6. 


Andrews & Preece a 6 
Appleton, Burbey & Williamson Sup. 18 


Blakey, Emmott & Co. 6 
Brush Electrical Engineering Co. 12 
Callender’s Bitumen Tel. &c. Co. 15 
Charlesworth, Hall & Co. Sup. 14 
Crompton & Co. …  … Sup. 20 
Drake & Gorham .. CR où 2 
Elliott Bros. 5 up. 20 
General Elec. P. & Traction à 7 
W.T. Goolden & Co... Sup 13 


India-Rubber & Tel Works ate. 
Johnson & Philli 


Laurence, Scott Co. 


eee eee 23 

Paterson & Coo 23 
Reshleigh Phipps & Dawson 12& Sup. 1 
x & Co. eee 9 

id Bros. . . 10 
Julius Sax.. el 9 
Ernest Scott & Co. o- 19 


Genl. Elec. Co., Ld. (a. Binswanger) Sup. 10 
Johnson & Phillips ise 1 


Electric Light Fittings. 

_ Appleton, Burbey & Williamson Sup. 18 
Benham & Froud... evs 

Brompton Elec. Fittings Co. ove 2 


Woodhouse & Rawson United — 7 & 13 
Engines for Electric Light. 
W. H. Bai 


Browett, Lindley & Co. … Sup. 4 
Davey, Paxman & Co. … 


Greenwood & Batley... 
Griffin Gas Engi 

R. Hornsby & 
Marshall, Sons & Co. PARLES 
Ransomes, Sims & Jefferies ei 
Robey & Co. CR 


Hayward Tyler & Co. ... _... 

Willans & Robinson 
Fibre.—David Moëeley & Sons 16 
@lass.—Genl. Elec. Co.(@; Binewxnger) Sup, 10 


+ Poole & White .... 17 


Woodhouse & Rawson United 7 & 13 
Incandescence Lamps. | 


a Mfg. Co. 


fron and Steel.—Turner Bros. 
Lead Pipe Machivery. 

Geo. Edward & Co. + Sup. 14 
Lubricants.—W. H. Willcox & Co.... 
Magnet Steel.—G. P. Wall... FRE - 


Manufacturing Electricians. 


Birmingham Tele. Factory Sup. 7 
Burckhardt & ees 
° n 0. eee eee 
“Dorman & Smith .. 
| Elliott Bros. ose Sup. 20 
| Hartmann & Braun 


International Electric Co. 


Sup. 17 
Woodhouse & Rawson, United 7 & 18 : 


Dorman & Smith .. ; 11 
Electrical Accessories Co. 
Faraday & Son ... 
Genl. Elec. Co., Ld. (8. Binewanger) Say. 10 
C. Joyner & Co. … 14 
The Paiste Switch ji Sup. 8 
gr Phipps & ee 12& Sup. 1 
Pdole & White … Sup. 17 
B. Verity & Sons .. Sup. 12 . 
Walsall Electrical Co. 


Bernstein Electric Lamp Co. ... 14 

. Brush Electrical ores Co. 12 

Poole & White ... Sup. 17 

Sunbeam Lamp Co. 

Woodhouse & Rawson United 7 & 13 

bee Electric Co. Sup. 9 
India-Rubbe 

India-Rubber, G. P. & Tel. 7 24 - 

D. Moseley &. ‘Sons | … 16 
&c. 

Birmingham Tele. Sup. ‘7 
Bourne & Son ... 
Poole & White .«- Sup. .17 
Price, Sons & Co.... 
Stiff & Sons ” 6 


ouse & Rawson United 


if repeated under other headings, Gd. per week is charged for each additional entry. 


Electricians—Cont. PAGE 
kin K 17 


enn see eae 
Keys’ Electric Go Sup. 8 
King, Mendham & Co. 
Laurence, Scott & Co. FRE 
Nalder Bros. eee eee Sup. 9 
J. Orme & €o 
Jas. Pitkin... dns : 
Poole & White es Sup. 
Richard Frères … La Sup. 
Julius Sax .. sab 
Mfg. Co. eve Sup. 2 
‘Walsall Wlectrical Company 
Jas. White... 


Woodhouse & Rawson United. 7 & 13 


Mica.—R. McG. Buchanan & Co. Sup. 1 
FB, Wiggins & Sons 3 


eee eve 


Motors. 
Cuttriss & Co. 
Gülcher Electric Light & P. Co. 15 
Patent Agents.—H. ase 3 
J. G. Lorrain ‘ 14 
F. M. Rogers 14 


Pole Finding Paper.—0O. Berend & Co. 8 
Poles.—Joseph Aird ( wrought tron & Steel) 3 
Johnson & Phillips (Wood ana aren) 1 
Porcelain Applianees. 
Dorman & Smi 
Genk Elec. Co., Binswauger) Sup, 10 
Poole & White 17 
Taylor, Tunnicliff & Co... 


Woodhouse & Rawson United 7 & 18 : 


Porous Cells.—J. Stif & Sons … - 6 


Railway Signals —Saxby & Farmer 12 
Schools, &c.—School of Elec. Eng. | 
Elecl. Standardising, &c., Inst. Sup. 1 
Screws.—Davis & Timmins 
A. Stokes & Co. ... 
Stampiogs.—Harold & Jenkins Sup. 2 
Teo ham Tele. Factory 7 
Johnson & Phillips 
Julius Sax 9 
Telegraph Mfg. Co. 3 
Tele hones. 
niversal Telephone Co. ___... 8 
Tools. Churchill & Co... 15 
Square Drilling noie Co. ... 8 
Tubes .—Joseph Aird .. eee eee 3 
Tarbines.—F. Nell eee eee on 
Wire (Covered). | 
Birmingham Tele. Sup. 7 
Fowler- aring Cables Co. cd 14 
W. T. Glover & Co. 2 
W. T. Henley’s Telg. Works Co. 4 
London Electric Wiré Co. Sup. 1 
Okonite Company eve Sup. 3 
Phillips Bros. oes 
Phosphor Bronze Co. ... 
Poole & — wie Sup. 17 
Telegraph Mfg. Co. . + 2 
United Elects: Wire Co. 8 


Woodhouse & Rawson United 7 & 13 
Wire Uncovered).—Davis & Timmins 22 


msden, Camm &Co....  :.: 16 
F. Smith & Co. … une : … 8 
Wire Covering - 
T. Barracloug & Co. 6 
Wood Casings 


C. Executors ... 8 
Genl. Elec. Co., Ld. «a. 10 
Harris .. 


J. F. & G. 
Sup. 17 


While’ … 
Vigers Bros. 
Woodhouse & Rawson United 7 & 18 


BOOK ADWERTISEMENTS APPEAR ON PAGE 15 OF SUPPLEMENT. 
MISCELLANEOUS ADVERTISEMENTS relating to Situations, Articles for Sale and Wanted, &c., &ce., appear on Sup. 11 (middle of paper). 
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and Lateral Counterweight Pendants, Picture Lights, Adjustable añosters, Pitings 
convertible for wall or table use, Universal Jointed Brackets, | Works: 9 & 10, NEWMAN MEWS, 


INTERLOCKING THE LOGE AND BLOCE. 


SAXBY & FARMER, Railway Signal Contractors Oanterbury Road, KILBURN, LONDON, NW. | 
ef Rathoay Cabins, Lure Instrument end Signal Werk of every and 


DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 


i Devote special attention to 
) STFAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT ee 
| gs i Telegraph ‘Adäress:— 


PAXMAN, CO CHESTER.” 


é m urable o Go an e edal 
most reliable in the market. MER 55 BEES for their Steam Engines and Boilers. 


DAYEY, PAXMAN & CO. COLCHESTER. 
Lownow Orrice: 78 [late 139], QUEEN VICTORIA STREET, E.C. 


THE ELECTRICAL ENGINEERING 


LIMITED. 


D SINGLE CYLINDER AND COMPOUND ENGINES 


Efficiency, Simplicity, Durability, Extra Large Wearing : ‘Surfaces, Special 
Lubricating Arrangements Perfect for 
From 6'6 I.H.P. upwards. 


SPECIAL TERMS TO THE TRADE. 


Works: LAMBETH, LOUGHBOROUGH AND VIENNA. =» 


THE PATENT 


BEAD RAY DIFFUSER. 


ELECTRIC LIGHT 
WITHOUT 
GLARE. 


LS 
AL] 
- ù 


LH 


7 


7 
Ty OF 


DECREASE THE LIGHT. DIFFUSER 


© 
Will fit on to any existing electric lamp cŸ 
by simply turning a screw. 


53 Berners ST. Lonpon, W. Works:—WELLS MEWS. telephone 3075. Telegrams : “ Detector, London" 


‘ELECTRIC LIGHT FITTINGS. || 


SPECIALITIES IN DOMESTIC LIGHTING.—Decorative Fittings, Reading Lamps, Vertical 8, BERNERS STREET, w. | i 


D Head Office: 112, BELVEDERE RD, LAMBETH, | SE. 


©y 
» 
E 
| 
(Tevoe 
( 
| 
| 
R. MO 
9, 
ST 
— Stands 
Test: ng 
| | Inspect 
| 
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| 4 T ¥ 
| ae | 
| 
| ll 4 { 
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ELECTRIC LIGHT 
esf, Che mo 
| London ELECTRIC-LIGHT 
memes) ENGINEERS AND CONTRACTORS. 


PF COMPLETE INST. ALLATIONS, OR WIRING ONLY 
CARRIED OUT PROMPTLY, ALL WORK GUARANTEED. 


Otheess Show Rooms 53Berners Street YY. | 


WORKS: WELLS: MEWS, OXFORD 8: W. 
TELEPHONE N° +3975 TELEGRAMS “DETECTOR, LONDON’ 


“RICHARD FRERE 


7 (SELF RECORDING INSTRUMENTS) | 
FULL PAGE ADVERTISEMENT see Sup. VI. 


R 8. MOGOUNE BUCHANAN & Co. | Samples and Quotations ¢ on reenipt of Patterns and 
‘WHOLESALE MICA MERCHANTS, 


THE ELECTRICAL 


STANDARDIZING, TESTING & TRAINING INSTITUTION 


THE WORK UNDERTAKEN BY THIS INSTITUTION IS AS FOLLOWS:— — 
Standardizing Electrical Instruments. 


Testing Electrical Instruments. | | _ Training Electrical Engineers. 
Inspecting Installations. | Experimenting on behalf of Inventors. 
For full particulars apply to the Faraday pr Road, W. Ci: | 


THE ACME ELECTRIC WORKS | 


Telephone No. 1629. | (FRANCIS TEAGUE, Manager), : “Sounder London. 
Works and Offices:—FERDINAND STREET, CHALK FARM, N Ww. . | 


ELECTRIC AND TELEGRAPHIC ENGINEERS AND CONTRACTORS TO H.M. WAR OFFICE 
ADMIRALTY, G.P.0. LONDON COUNTY COUNCIL, &c. 


MANUFACTURERS OF COCKBURN PATENT LOCK AND QUICK BREAK SWITCHES. wa 


Main Suritchboards, Cockburn Patent Cut Outs and ee 


VERITYS WEEKLY LETTER. 


THEN. 


WIRE COMPANY, 


ANCHOR WORES, PLAYHOUSE YARD, GOLDEN LANE, LONDON E.C. 
Manufacturers of 


COVERED WIRES & CABLES 


OF ALL DESCRIPTIONS | 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


HTT, AND HD WORE, &O.m 


Reporting upon New Inventions and Apparatus. | 


tly 

| 

| 

| 
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(O) |: 30 & 31, St. Swithin’s Lane, LONDON, EC. | (© (0) 
ya NE Address : «6 SYMBOLIZE, Lonpon.” Cable Address : “J OCANTRY, LONDON.” 


ET  CHARCOAL IRON OR ELECTRICAL 


AND FOR ALL TYPES DYNAMOS AND ‘TRANSFORMERS. 


ARMATURE DISCS 


with any 
Size of Centre Hole 


and keyways. 


ALL OUR STAMPINGS ARE SUPPLIED FLAT, FREE FROM “BURRS, WELL ANNEALED AND TRUE TO GAUGE, AND IN ALL Pe | 
SUITABLE FOR ELECTRICAL PURPOSES. By 
Enquiries for Prices will be promptly dealt with on receipt of specifications, 


TERMINAL STAY RODS, 
SCREW BOLT  SADLES, 
_GEMENTED  BRACKETS, - 
“SHACKLES. BOLTS, 


DYNAMO WIRES 
THE TELEGRAPH MFG. CO. Lo, 


HELSBY, NEAR WARRINGTON; AND 11, QUEEN VICTORIA ST., LONDON, E.C. 
THE OLDEST ESTABLISHED WEEKLY ELECTRICAL PAPER. 


ESTABLISHED 1872. 
THE | TELEGRAPHIC JOURNAL AND — 


REVIEW. 


Published every FRIDAY, Price 4d. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR Orr 


OFFICE, 22, PATERNOSTER ROW, LONDON. 


Telegraphic Address: “AGEEK AY, LONDON.” Code ABC. Telephone No. 617. 4 
All Lettérs should be addressed to the Proprietors, H, Alabaster, Gatehuuse & Co. 


NOTICE TO ADVERTISERS. 
The following are the latest times up to which Advertisements can be received /for 
publication in current week’s issue : — FA 
: New Advertisements, or Alterations to existing ones, Wednesday 2 p.m. 
Small Announcements for middle pages Thursday 2 p.m. 


ADVERTISEMENT RATES OW APPLICATION. 
Cheques and Post Office Orders (on Chief Office, London) to be made payable to Mr. H. ALasasrss, 22, Paternci ter Bow, 8.0 


| 


TELEPHONE, SUPPLIES. 


TRANSFORMER 
| STAMPINGS 
©) inal | 
a | | | | Shapes & Ganges, 
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PAISTE SWITCH. 
Recora: 100,000 in daily use. | 


The movement breaks and completes 
the circuit in an instantaneous manner, 
preventing arcing or charring of the con- 
tact parts. Mounted on China, with cover a 
and handle of same material; also.on Aue 
Porcelain, with metal cover. Correspon- 14 3 
dence invited. 


A. REYROLLE, 


40, UNION MEWS, UNION STREET, MIDDLESEX | 
HOSPITAL, LONDON, W. 


Telegraws * 
‘ Exsiccant, London." 
Dielectric, Manchester.” 
Telephone 1560. 


98 & 100, QUEEN VICTORIA ST. 


LOW DON, H.C. 


Works: NEWTON HEATH, 


| MANCHESTER, 


PASSAIC, NEW JERSEY, U.S.A. 


(Employing a staff cf over 8CO hands). 


Wires & Cables. 


ANTI-INDUCTION 


TELEPHONE CABLES. 
SPECIAL AERIAL CABLES 


FOR METALLIC CIRCUITS. 
Insulated with Okonite, LR. G. P., &c. 


Lead Covered Cables 


OF HIGH INSULATION & LOW CAPACITY 


BABUFACTURESS OF 


EXTRA HIGH CLASS 


VULCANISED RUBBER CABLES. 


Improved Laminated and Compound Strip for Dynamos. 
SPECIALITIES IN FLEXIBLE CABLES & CORDS. 


| Estimates & Tenders for every description of Electrical Plant free on application. 4 


THE Best BATTERY YET PRODUCED 


FOR 
Telegraphs, Electro-Motors, 
Telephones, | Railway Signals, 
Electric Bells, | Medical Appliances, 
Burglar Alarms, Ship Uses, &c., &c. 


ADVANTAGES CLAIMED :—Polarises slowly and depolarises rapidly ; No chance 
_ Of local action, creeping or bursting; High E.M.F.; Low internal resistance ; 
A remarkable ampéreage ; Does not deteriorate while out of action. . 


PRICES AND PARTICULARS ON APPLICATION TO 


ELECTRIC STORES, Lra 51, mon Sr, Loon, EC 
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All Wires of | | | 
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STEAM SHIPS, WAR VESSELS, FACTORIES, MANSIONS, 
| AND CENTRAL STATIONS, | 


HAVE BEEN ENGINED BY 


COMPOUND HIGH-£PEED £1 5115, 


made. 


à  SANDON ENGINE WORKS, | 

— MANCHESTER, 
ee Patentees and Sole Makers of the ACME GOVERNOR. Uanireds are in | | 
— use for Electric Send for Lists. | 


@& BRAUN’S | 
P O CKE T CURRENT-INDEX. i 


VOLT-METER 


FOR TESTING ACCUMULATORS. 


| € 
= BEREN D ECO. warm 


TWO-THIRDS FULL SIZE. 61, FORE STREET, LONDON, EC. _ ING OR DISCHARGING. | 
SCALE TO 3 VOLTS, GRADUATED IN TENTHS. | ;" | ONE QUARTER FULL SIZE. | 


IMPROVEMENTS DYNAMOS. 


DYNAMO. 


i à The latest design in the market, 
made with all the advantages of 
| a the latest scientific knowledge and 
Sees the highest mechanical skill. 


The above woodcut represents our B TYPE DYNAMO. A most efficient machine, working noiselessly, 
and without sparking or overheating ; is highly finished and well proportioned. The output is so rated in our 
Catalogue that the machines may be worked very much in excess of their stated full output for short periods. 


STOCK SIZES UP TO 77 KILOWATTS. MACHINES BUILT T0 600 KILOWATTS. 4 


THE ENGINEERING CORPORATION, 


NITED.) 
[STARTERS] 68, VICTORIA ST., LONDON, S.W. | 
Works :—ALLIANCE ENGINEERING WORKS, WEST DRAYTON, NEAR LONDON. 
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BE 


CONTRACTOR TO THE LORDS OF THE ADMIRALTY, 
INDIAN GOVERNMENT, 


ACTON HILL ELECTRICAL WORKS, LONDON, Ww 


MANUFACTURER 
OF EVERY 


INSTALLATION 


ESTIMATES 


GIVEN 


MOTORS, 


LAMPS. 


20-INCH SEARCH LIGHT PROJECTOR. | 
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' . père. The correctness of its indica- = 


RICHARD FRE 


Manager, J. A. BERLY, ICE, A.T.E.E. 


PATENT ELECTRICITY ‘METERS, 


(40 to 1,500 AMPERES.) AS — BY THE PARIS MUNICIPALITY AND en LIGHTING COMPANIES. 
Our energy meters are simple, are very rarely necessary, can te 


strong, and cannot out of order. | | 15 made in itu by the inspector in dng 
Their working is upon: the ‘° of his visits. 
principle of intermittent integration, : lists à ren When applied in conjunction with | 


accumulators, our meters way, if 
desired, be regulated so as to totalité 
during ‘the charging and subtrag 
during the dischayging The 
percentage of loss indicates the 
moment when the a re 
quire re-charging. 
PRICES. 


and the totalising, every 15 seconds, 
of the measurements effected by the 
wattmeter. 

The current consumed is given in 
. Board of Trade unit hours on the 
dials. If desired, the meters may 
be set for the indication of electrical 
(746 watt hour). 

e meter requires no attention peres peres 
whatever, and : ; it is 
easy of inspection, and its individual n as 70 
consumption is less than 0°025 am- 400 : » | 1000 , gee 
| »  Æ12 | 150. , 


Ft = Fo 
March, 


tions is guaranteed to within 1 rer cent. 
All the important parts are inter- 
changeable, and the repas, which 


DIRECT READING AN D VOLTM ETERS 


WITHOUT ANY PERMANENT 
MAGNETS. 


These Galvanometers are 
recommended to Electrical Engi- 
neers for the correctness of their 4 
indica’ ion (said correctness being £ 
guaranteed within one per 
cent. of the measurements 
effected). Being without any 

rmanent magnets they 
not require rating. 


AMMETERS. PRICES. VOLTMETERS. , 
+ # No. 1. No. 2. 
AMPERES. Biel. Dist. | youss. 42-inch Dial. r-ineh Dial 
¥ £ 8. d. 8. d, 
0 to 25 a 17 ‘o 0 to 73, 130 4 5 0 
0 to 50 3 1 o 3 17 oO 0 to 200 not made 4 17 oO 
0 to 175 3 LE] 0 to 300 ” 5 10 
to 150 [ae a 12 0 
0 to 200 or 250 not made 4 15 O All kinds of Indicating and Self-recording Instruments, Pressure 
to 300, 500 o Gauges, Tachometers, Voltmeters, Ammeters, Energy Meters, &. 
to 600, ” 6 o - manufactured. Patented and in use all over the world. 


SELF RECORDING VOLTMETERS AND AMMETERS, 


Registering in i the form of an uninterrupted ink diagram either the tension or the intensity of the current generated 
- by dynamo or magneto electric machines, batteries, accumulator 


il 


i 


ti Wilh, ni 


SELF READING VOLTMETERS for Direct or Alternating . SELF RECORDING AMMETERS for Direct or Alters 
ee pores « constantly in circuit), to read from :— | Current to read from : — o 
° - 1 peres Z2i2 10 
Self Wattmeters from 0 to 590,000 watts | o 
(5,C00 amperes x 100 volts) &14 10s. 7 “ All intermediate sizes made. 
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In the case of Alternating Current Instruments please indicate the number of alternances. 
CATALOGUE FREE ON APPLICATION. 


Ja r Particulars, &c., apply to RICHARD FRÈRES, 43, LONDON WALL, LONDON, 
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BIRMINGHAM TELEGRAPH 


FACTORY, 


LIMITED. 


.. 


| 


| No: 


BIRMINGHAM, 17th APRIL, 1891. 


[ILLUSTRATED SERIES. 


MANUFACTURERS OF 


Poles, Pole Chaire, Iron Standards, Stay Rods, Strute, 
Swivels, Spurs, Wall Plates, Channel Iron Arms, Oak 
Arms; Pole Clips, Pole Brackets, Angle Brackets, 
Chimney Brackets, Saddles, Roofs, Finials, Cape, Iron 
Hoods, Hoop Guards, Wire Guards, Lightning Points, 
Pole Steps, Angle Plates, Staples, Nails, Washers, 
Insulators; Shackles, Insulator Bolts, Cables, Wires, 
Leads, Printers, Sounders, Keys, Single Needles, 
Bright’s Bells, “A B Instruments, Duplex and 


|: Quadruplex Apparatus, Telephone Magnetos, Trans- 


. mitters, Receivers, Generators, Electric Bells, Indica- 
tors, Pushes, Burglar Alarms, Mining Gongs, Fire 
Station Switchboards, Street Pillars and Wall Boxes, 
Night Watch Tell-Tales and Thermostats. Batteries, 

_ Screws, Terminals, Cabinet Case Work, Testing Appa- 

_ ratus, Construction Tools, and every description of 

_ Apparatus connected with Telegraph, Telephone and 
Electric Signal Engineering, &c. 


OUR NEW CATALOGUE 


of 250 Pages will shortly be issued, to the trade only. 
This Catalogue is entirely new and original in design 
and style, and is illustrated by over 500 blocks, cut in 
the best style by well-known Engravers. As we are 
only printing a limited number of these Catalogues, 
we should be glad if all those who are desirous of 
having a copy would apply direct to us at once. 


PRICE 5s. 


Telegraph Address : “ INSULATOR, BIRMINGHAM.” 
Telephone, No. 4094. : 


Managing Director: 
Mr. J. SLATER LEWIS. 


Che Birmingham Telegraph Factory, 
LIMITED, 


17th April, 1891. 


ABOUT OURSELYES. 


In introducing a new style of advertising, we do so 
under the conviction that the purchasing public require 
something more than the old fashioned, stereotyped 
system of repeating, week after week, advertisements 
which are nothing more than trade-cards, and which 
form no guide whatever as to manufacturing capabili- 
ties. We have therefore conceived the idea of giving 
weekly, on this page, an illustrated series of our 
numerous Electrical manufactures, to which will be 
added a short description of the articles so illustrated. 
The woodcuts will be faithful representations of goods 
of our own manufacture, and we guarantee that every- 
thing we supply will be of the best and soundest 
description, and up to date in every possible respect. 
€ may mention that our works are fitted throughout 
With new machinery of the latest type which experi- 
_ 6nCe can suggest. We do not undertake “ gim-crack ” 
work, nor do we presume to compete with that so-called - 


cheap class of work which did so much to bring elec- 
Linto disrepute. We believe in the principle that 


the majority of buyers are prepared to a fair do : 
for a substantial English-made article, ani uy 
t the : 
contention is a sound one, is proved by the fact that | 
we are constantly increasing. our plant and the number | 


principle alune we conduct our business. 


of our employees, in order that we may keep pace 
with the many favours which our friends have so 
liberally bestowed upon us. We shall, at all times, 
have pleasure in furnishing estimates for any special 
work, and in sending samples of stock goods to bona- 
fide purchasers. 
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This Bell has been designed with a view to offering 
something substantially different from the pattern 
which has been in exigtence so many years. The 
engraving shows the Bell in perspective, but a fair 
idea of its attractive appearance can only be gained 
by seeing the instrument itself. There is an entire 
absence of woodwork, the whole being of porcelain, 
iron, and brass. The base and cover are of prettily 
decorated porcelain, and can be supplied in any tint. 
The frame, or box, carrying the whole of the working 
parts and terminals, is of iron, and japanned in any 
colour to match the porcelain. One of the most 
effective styles is that with pale blue base and 
cover and “Post Office Red” frame, the terminals, 
screw heads, and other brass parts, being lacquered 


2 


in rich gold, and the gong silver-plated. The demand — 


for these Bells proves their superiority as compared 
with the ordinary type. They can be kept perfectly 
clean, fresh and bright; and being unaffected by 
heat or damp, are very suitable for hot rooms, baths, 
or similar places. The words “ Birmingham Telegraph 
Factory ” are not. printed on the face of the cover, as 
shown in the engraving. We may here mention that 
we can supply the same pattern Bell with wood base 
and cover, and in any sized gong, from three inches 
to six inches. Larger sizes to order. 
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suitable for 
Lamps of 


t, damp, or dry, in 


Flexible Cords, Overhead and Un 


Insulated Wire of all kinds 


LIMITED, 


122—124 CHARING CROSS ROAD, LONDON, W.C. 
—Bare and Covered Wires, Stranded à 


III. WIRE WORKS. 
Wire for Armatures, Dynamos, &c. 


IV. GLOW LAMP WORKS.—Caps, Collars, 


every position and of all approved patterns. 


low resistance and of all the usual C.P. 


for all purposes and all situations—we 
Daily Output, 5,000 Ccmplete Lamps. 


Solid Wires, Cables, Loops. 
or out-door. 


Cables. 


Dynamos, 
Ventilators, &c., 
Cut-Outs,., 


Steam Engines, 
Pumps, 


Arc Lamps, Ampére, Volt, Ohm and other 


Winches, Cranes, 


L 


Tramways, Launches, Telpherage and Mining. 


driven by electricity. Complete Equipments for Electric 


Railways, 


FITTING WORKS.—Holders, Safety Fuses, 


Switches, Fittings and Accessories of all kinds for elec- 


trical purposes, 
Meters.—Special Apparatus for Theatrical Purposes. 


Motors; Lifts 


KEYS’ ELECTRIC COMPANY, 


I. ENGINEERING WORKS.— 
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NALDER BROS. & 
à CONTRACTORS TO ff H.M. GOVERNMENT. 
A LARGE SELECTION OF TESTING AND MEASURING INSTRUMENTS KEPT IN STOCK. 


MANUFACTURERS oF SWITCHBOARDS, 


ELECTRICAL 1 DISTRIBUTION 


LAND OR MARINE USE. FUSE BOARDS. 
AMMETERS 


AND 


VOLTMETERS. 


Il 


i (ll 


a il | 


P.0. Resistance Cells, with Bridge. _ Improved Pattern Tripod Galvanometer. P.O. ‘Portable Galvanometer. 
THESE INSTRUMEN TS ALWAYS IN STOCE 


16, RED LION STREET, CLEREKEN WELL: 
| > (Two Minutes walk from Farringdon Street Station). 


THE WOODSIDE 
INCANDESCENT LAMP. 


2 WATTS PER 
C.P. 
FROM 


OODSIDE ELECTRIC 


KELVIN BRIDGE, GLASGOW. 


Telegraphic Address : “INCANDESCENT, GLASGOW.” 
PRICES ON APPLICATION. 


These Lamps were used for Lighting Grand Concert Hall, &c., 
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Edinburgh Electrical Exhibition. 
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Manganese in Cells of the Leclanché Type. 


SEWAGE TREATMENT—ELECTRICAL 
VERSUS CHEMICAL. 


In the trials made during last summer at the Salford and 
Pendleton Sewage Works, the electrical treatment of sewage 
was tested alongside the processes of the International 
_ Sewage Purification Company, the Barry Patent Company, 
and that of Messrs. Spence and Sons. It-is intended to dis- 
charge the sewage after treatment into the Ship Canal, and 
it is therefore essential to obtain an effluent which is not 
only inoffensive on leaving the sewage works but which will 
not undergo any subsequent putrifactive change. Two 
chemists working independently were appointed to pronounce 
on the character of the effluents and, generally, on the 
efficiency of the various processes. An electrical engineer 
reported on the working of the plant put down for the trial 
of the electrical process, and estimates were prepared by the 
engineers employed by the Salford Corporation of the cost 
which the various systems would involve. | 
Two of the four competitors are now practically out of the 


running, the only difticulty being to decide between the relative | 


merits of the Electrical and International systems of treatment, 
both of which alike for efficiency and cheapness prove to be pre- 
ferable to the others. The process of the Electrical Purifi- 
cation Company was as follows :—The current was provided 
by a Charlesworth and Hall dynamo (50 volts 50 ampères), 
driven direct by a small tandem compound engine at about 
600 revolutions with 100 Ibs. steam pressure. The current 
was conveyed by copper strips to the iron electrodes. These 
were placed in an inclined brick channel or shoot 90 feet 


long, through which the sewage flowed at the rate of 2,300 | 


gallons per hour. The channel was divided into 28 cells, in 


each of which were 13 plates 4 feet x 2 feet 8 inches x } 


inch, presenting an effective surface of 256 square feet per 
cell. The sections were connected in series in the same way 
a8 In ordinary accumulators, viz., positive and negative alter- 
nately, and the direction of the current was reversed at in- 
tervals of from 8 to 12 hours, to prevent the back E.M.F. gene- 


rated in the cells from becoming too great. A brick partition : 
extending below the surface of the liquid, and another rising | 


from the bottom between the intermediate sections, served to 


ensure the proper circulation of -the sewage. From the 
_result of the trials, it is calculated that to deal with the ten 


million gallons per diem of the: Salford and Pendleton 
sewage 334 electrical H.P. would be required. Assum- 
ing the E.H.P. to be 80 per cent. of that indicated by 
the engine, an engine yielding 417°6 I.H.P. would be needed. 
The weight of iron consumed would be 6744 tons per 
annum. From the channel or shoot the sewage flowed into 
five tanks, containing altogether 16,500 gallons, and thence 
to the filters. The rationale of the purifying process which 
goes on is explained by one of the consulting chemists as 
follows :—Ferrous oxide (Fe O) formed on the anode is dis- 
solved off at once by the action of: the sewage matter, then 
oxidised by the air to ferric oxide (Fe, O,), which is again 
reduced by the sewage matter ; the ferric oxide acting as a 
carrier for the oxygen of the air. Finally, ferric oxide is left 
in a very finely divided state, difficult to remove by filtra- 
tion. The ferric oxide imparts a brown colour to the 
effluent, but is in itself quite unobjectionable. According to 
the analyses of one of the chemists, the insoluble matter consists 
almost entirely of this ferric oxide, and if this is so, the sub- 
sidence and filtration might be dispensed with. This would 
effect an important economy, and would bring down the 
estimated cost of the electrical treatment nearly to a level 
with that of the International Company. However, the 
views of the second consulting chemist by no means agree 
with those of the first: the matter in suspension being, 
according to this authority, largely organic, and subsidence 
and filtration therefore absolutely necessary. . It. is an un- 
fortunate circumstance that the complete disaccord throughout 
in the chemical evidence renders it difficult to judge of the 
relative efficiency of the two. processes (electrical and inter- 
national) in the matter ‘of purification. Both undoubtedly 
worked in the experimental trials with great success, and the 
International Company, as is well known, have carried on 
their process for some years at Acton with, apparently, ex- 
cellent results. The precipitant in this process is the material 


known as ferozone, in which, as in the electrical: process, the 


real purifying agent is the iron which passes from the ferrous 
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to the ferric state, onl heck again to the 
successive ‘action of the oxygen of the air and of the sewage 
matter. The special feature of the International system is, 
however, the employment of the material known as polarite 
in the filters. It is claimed that this material is efficient in 


the removal of organic matter. It is said to be prepared — 


from black-band ironstone, which is heated for 24 hours in 
gas retorts, after which treatment it is found to be magnetite, 
and is said to contain a magnetic oxide. This magnetic oxide 
cannot, however, be the same as the mineral magnetite, 
commonly. known as magnetic oxide of iron, since the 
latter is an actual magnet, whereas the material in polarite 
is attracted by both poles of the magnet, and does not itself 
attract unmagnetised iron. It does not appear to contain 
metallic iron, since it does not yield any hydrogen when 
treated with an acid. The analyses given of the polarite 
present: great discrepancies, which it is hard to account for, 
except on the supposition that one or both of the analysts 
failed to obtain a representative sample. Not less divergent 
are the views expressed by these authorities on the efficiency 
of polarite as a purifying material, one of the chemists ad- 
mitting its efficacy ; the other being altogether sceptical, and 
regarding it as so much inert material. One other point 
with regard to the polarite filtering beds requires further in- 
vestigation. Supposing polarite to be really a purifying 
material, how long will it retain its efficiency, and how often 
will the beds require to be renewed? This is a question 
which has an important bearing on the cost of the process. 
The engineer’s estimate apparently makes no allowance for 
the possible wearing out of the material, perhaps owing to 
want of data. Should it be found that the life of the 
polarite filter beds is a short one, it is conceivable that the 
balance of cost may turn in favour of the electrical process. 
With regard to the Electrical Company’s process, the best 
and the worst is at any rate known, and there remains no 
such important outstanding question as that of the life of 
the filter beds employed by the International Company. 

We turn now to the all-important estimates given of the 
cost of the two processes. 3 


Electrical. 

Iron electrodes 5,400 tons renewed sit five £4,500 
Labour ... dee 1,800 
Coal for working engines ne ns: 
Depreciation and repairs ue 1,250 

Steam engines, er and pegs £20 000 at 5 per 
cent. 1,000 
Sand filters and wastes... 
Sludge ... as … 2,070 
Precipitation ... oi jes 902 
£14,967 

International. 

Ferozone 7 grains per — 1,630 tons at £2 10s. 
perton.... … £4,075 
Depreciation and repairs pid 150 

Polarite, sand |filters and other works, £25 ,000 at 
5 per cent. . 2,600 
£11,737 


Looking at the .estimate for “ polarite, sand filters. and 


other works,” it will be seen how much depends on the ques- -. 


tiou of the permanent efficiency of the polarite. The esti- 


| 


mates for the Lun ou Barry mio much exceed thoge 
given above (Spence £17,817, .Barry £24,612) : we believe, 
however, that it is contemplated to give one of these another 
trial. Perhaps a satisfactory solution of the difficult ques. 
tion of the rival merits of the Electrical and Internationa} 
processes may be found if the Salford authorities decide ig 
have experimental works erected and to conduct the two 
processes for themselves for a sufficient length of time; the 
works being open for inspection and the collection of samples 
at all times to the engineering and chemical advisers 8p- 
pointed by the Corporation. 


THE COST OF ELECTRICAL ENERGY. 


3 RELIABLE data on the consumption of fuel and on the cost 


of producing a given quantity of electrical energy at central 
lighting stations is very scarce indeed. Young engineers 
have been and are apt to compute the item of fuel in the 
following way :—Since it is possible, with a first-rate engine, 
to produce an indicated horse-power for one hour with two 
pounds of good coal, and since the combined efficiency of an 
engine and dynamo may be over 80 per cent., therefore the 
electrical horse-power, or 746 watts, need not require more 
than 2°5 lbs. of fuel for its generation. Consequently, the 
Board of Trade unit of 1,000 watt hours would be produced 
by 3°35 Ibs. of coal. This economical condition can only be 


‘reached in cases where the plant is working at full load, and 


that occurs in electric lighting for but a small fraction of 
the day. Electrical engineers in general should feel grateful 
to Mr. Crompton for the admirable paper which he presented 
to the Institution of Civil Engineers, on the 7th inst, 
entitled “The Cost of the Generation and Distribution of 
Electrical Energy.” Mr. Crompton carefully analyses the 
wide difference between the “calculated ” cost of energy and 
the figures attained in practice. The three items of cost, 
namely, material, labour, and upkeep, were influenced 
chiefly by the “ load-factor,” the design and arrangement of 
plant, and the local cost of material and labour. 

The name “ load-factor ” expresses the relation which the 
actual output of a given plant bears to what would be its out- 
put if it were worked continuously at full load. For in- 
stance, if in a lighting station the output of the plant 
working continuously day and night, and the full power for 
the month of November, be taken at 100 units, whereas it is 
found that the actual output is 16°6 units, then it would be 
said that the load-factor was 16°6 per cent. In the summer 
months, at the same station, it may fall as low as 5 per cent. 
In order to compare the relative economy of fuel, water, or 
other material used in generating electrical energy, the 


author has fixed on a consumption of 25 Ibs. of water and 


2°5 Ibs. of Welsh coal per unit generated as a standard which 
might be reached in the future, although nothing approaching 
those figures had yet been attained in practice. Mr. 
Crompton hoped to be able to make his paper perfectly 
general and impersonal, that is to say, to collect and tabulate 
data from a large number of supply stations, and from them 
to draw general conclusions as to the influence of the three 
items of load-factor, design and cost of material and labour, 
upon the cost of energy. Unfortunately, however, he did 
not obtain sufficient replies to his queries, and hence had to 
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confine himself mainly to the data drawn from the Kensing- 
ton and Knightsbridge Electric Lighting’ Company and from 
the St. James’s and Pall Mall Electric Lighting Company. 

The load factor at these stations varied from the ex- 
ceedingly low figure of 2°5 for the Kensington station in the 
month of August, to 41°5 on one occasion which represented 
the maximum load-factor of the St. James’s station. At 
Kensington the load factor for the month of November is 
12'1, for August 2°5, while for the whole year it is only 7°65. 
This is a residential district which gives a very unfavourable 
load diagram. The load factor of the St. James’s and Pall 
Mall station for the month of December was 39°5, and for 
the whole year 24. This district contains most of the clubs, 
restaurants and theatres, and the requirements of private 
house lighting plays a secondary part. 

Mr. Crompton showed ‘how a low load factor affects the 
cost of labour as well as the cost of materials. The fact that 
in order to obtain a reasonable load on the steam dynamos 
it is necessary to sub-divide the work among a considerable 
number of engines, starting them one by one as the demand 
increases, adds to the number of attendants required at 
the station, and no saving on this point could be made if 
the energy were generated by means of one large steam 
dynamo worked through widely varying limits of load, as 
even then reserve plant of equal size would have to be pro- 
vided and held in readiness in case of a breakdown. A great 
reduction in the cost of labour is effected by the use of 
storage cells to enable the current during 13 hours out of 
the 24 to be supplied from them instead of from the engines, 
At the Kensington station they are obliged to supply elec- 


- trical energy continuously throughout the 24 hours, and if 


accumulators were not employed, the only alternative would 
be the use of special small and complete sets of moving 
plant, with reserve power of steam engines and dynamos. 
The use of a sufficient amount of storage cells to 
provide the energy during the thirteen hours of light 
load possesses many important advantages. In the 
first. place the accumulators can be filled up at 
times of light load within the eleven hours that the engines 
are actually running. They can also be drawn upon to sup- 
plement the supply fiom the steam dynamos at the times of 
greatest demand, and so reduce the number of boilers and 
steam engiues that require to be put into action for very 


short runs. In this way the shape of the load curve can te 


greatly improved. An additional advantage afforded by the 
use of accumulators is security against extinction of the 
light from a temporary stoppage of machinery. The author 


has gone very carefully into figures to show to what extent . 


the storage cells increase the efficiency of the whole plant. 
Mr. Crompton plots curves representing the cost of materials 
used ; engine-room labour ; then the sum allowed for upkeep 
of engines and dynamos, which is taken at 6 per cent. for 
upkeep, and 5 per cent. for interest on plant. After this there 
s the sum on boilers taken at 10 per cent. and 5 per cent., and 
tinally the upkeep and interest on accumulators, which is taken 
at 12 per cent. and 5 per cent. Throughout, 5 per cent. is 
added for interest on the capital expended. The mere addi- 
tion of accumulators to meet one-tenth only of the output 
the 24 hours is sufficient to reduce the cost of labour by 
7 “te cmt, whereas the increase of cost due to the upkeep 
= «4 cells is small, so that the ultimate result is to lessen 

| cost of production by 28 per cent. Referring to 


the loss of energy in accumulators, it has been found that at 
Kensington it never exceeded 20 per cent. thus the total loss 
due to the accumulators is only 4 per cent. of the whole ; in 
other words the number of units generated has to be in- 
creased by 4 per cent. only. SRE 

‘Summarising the data obtained from the accounts of the 
Kensington Company and the St. James’s and Pall Mall 
Company, it was shown that at Kensington, with a load-factor 
of 2°5 in August, the total cost per unit was 2°445 pence ; 
in the month of December, with a load-factor of 21, it cost 
1081 pence. At St. James’s and Pall Mall, with load- 
factors of 6°85 and 89°5 for the corresponding months, the 
cost of generating a unit was 3°092 pence and 1°414 pence 
respectively. These figures include coal, labour, and petty 
stores. The fuel used at Kensington has gradually fallen 
from 12 lbs. to 7°9 Ibs. per unit generated, with a correspond- 
ing decrease in water and petty stores. A better load-factor, 
Mr. Crompton thinks, might possibly with the present 
machinery reduce this 7°9 lbs. to 4°5 lbs., and the labour 
cost may be reduced from °442d. to ‘2d. per unit. The 
author referred in high terms to the efficiency of Mr. 
Willans’s engines, and the splendid examples of direct-driven 
steam dynamos at four large central stations at Berlin, 
and which were erected by the Allyemeine Elektricitäts 
Gesellschaft. 

The cost of distributing energy has to be determined by 
that of the upkeep of the distributing plant and the per- 
centage of energy which is lost by the fall of pressure in the 
conductors. It followed that the merit of competing systems 
was inversely as the cost of generating the units so wasted 
divided by the upkeep of the conductors. For instance, if 
in distributing 20,000 units to a given distance, system A 
wasted 1,000 units in a given time, the cost of upkeep for 
the same being £10, whereas system B wasted 3,000 units at 
a cost of upkeep of £3, then B was slightly better than A, in 
proportion of 300 to 333. Z 

It is difficult to apply the method of comparison to the 
systems now in use, asthe cost of upkeep is not yet known 
with sufficient accuracy. Mr. Crompten’s opinion is that 


_ whenever underground mains consist of continuously in- 


sulated cables the sum required for upkeep would be not 
less than 4 per cent. of the original cost, and it is not likely 
to exceed 7 per cent. When, however, the underground 
mains took the form of bare copper conductors with glass or 
porcelain insulators, the cost of upkeep might be as low as 
from 1 to 2 per cent. 

The author found difficulty in obtaining accurate accounts 
of the cost of distribution by the alternating transformer 
system, but all the published accounts had shown that the 
total net cost per unit was greatly in excess of that of the 
low-pressure system. He had under his charge a plant of 
generating and distributing machinery on the alternating 
transformer system for the public lighting of Chelmsford. 
In this case the machinery was worked for long periods at a 
high load-factor, so that the cost of generating was exceed- 
ingly low, and as the load in the transformers was perfectly 
regular, it had been possible to so proportion them as to be 
worked continuously at their maximum efficiency. The 
annual load-factor was found to be 31, and the consumption _ 
of coal 8°88 Ibs. per unit generated, and 10°7 lbs. per unit 
delivered. | 

Mr. Crompton’s paper offers much food for reflection, and 
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it will doubtless be quoted for some time to come; we 
hope that the discussion will bring forth the experiences of 
many who have hitherto been reluctant in supplying the kind 
of data of. which we are so much in need at present. 


WE observe in our contemporary, 
| | Nature, that Mr. Langdon Davies has 
recently published a small work which contains a plain ex- 
planation of his phonopore. We often hear of this appa- 
ratus, but it seems doomed never to pass beyond the experi- 
mental stage. Though it has now been some years before 
the public, we do not learn of any really successful practical 
application being made of it, probably because it is not really 
a practical instrument. We observe it stated that “five 
reports, written by well-known men . . . . . speak 
of this new system as highly valuable.” We have not re- . 
ceived a copy of the book, nor do we know who all the five 
_ writers of the report are; but we note that Professor Silvanus . 
Thompson is one of the five, and that the Professor states— 
“In my opinion the experiments and demonstrations have 
been successful in establishing the entire practicability of 
satisfactorily working the simplex phonopore telegraph simul- 
taneously with the ordinary telegraphs (both needles and 
Bright’s bells) upon the same ordinary telegraph line.” In 
our opinion such a report is not worth the paper it is written 
upon. Professor Thompson, though a most able man, has 
had no experience whatever of practical telegraphy, and is, 
therefore, utterly unable to speak with authority on the 
subject. Laboratory telegraphy is one thing, practical tele- 
graphy is another, and those who have had practical experience 
of telegraph working know how widely the two differ, espe- 
cially when apparatus has to be dealt with whose range of 
adjustment approaches to a knife edge. Ingenious the in- 
struments undoubtedly are, but, we believe, not practical. 


| The Phonopore. 


Ancient History usual to the secular press in all scientific 


matters, the Chicayo Evening Post gives the trite informa- 
tion that C. Bourseul described the electric telephone, and 


proceeds to state that Sir Charles Wheatstone invented his | 


telephone in the year 1721. In regard to the latter state- 
ment, we must remark that when we last had the honour of 
conversing with that distinguished scientist, a month or two 
before his death, he seemed to bear the weight of his 175 
years with remarkable lightness, and had sufficient energy 
left not only to attend to business but also to find time to 
write poetry and decipher love letters from the Times. 
Although the above astonishing account of the invention of 
the telephone was accepted, we hear that the following note 
was rejected. “ Notwithstanding the immense credit due to 
Wheatstone and C. Bourseul for their pioneering steps in the 
development of the modern telephone, there can be no doubt 
that Dame Nature was the producer of tlie first successful 
attempt at conveying sound to a distance. This apparatus 
does not reproduce human speech, but in other respects it far 
outstrips the machine now in use, for no wires are requisite, 
nor is an electric battery necessary for its satisfactory: work- 
ing. Nature completed its work at a period of the earth’s 
existence when the waters covered the earth, and nought was 
heard save the soughing of the wind and the lapping and 
rushing of the waters tossed to and fro on the mighty ocean. 
These being the only kinds of sound extant when the instru- 
ment was evolved, they are the sole kind capable of being 
transmitted ; yet so perfect is the mechanism, that on 
placing the instrument to one’s ear the moaning and break- 
Ing of the waves can be distinctly heard even when the 


listener is hundreds of miles from the seashore. (Constructed. 


of pearl, there is much controversy as to which shell was used 
for the first instrument made, and the eminent professors 
Rem Nants, of Palæozoicage, ©. Hunks, of Old Red Sand- 


With the acumen ‘and perspicacity 


stone, and N. 0. Dules, of Blue Lias, had quite x heat 
argument as to the relative merits of the claim to that honour 


advanced on behalf of Cochliodus contortus, Goniatites cre. 


nistria, and Ammonites Margaritatus respectively, but even. 
tually, as a compromise, it was decided that the cowry had 
the best claim.” “ Our readers will be surprised to hear, also, 
that the ‘ Pinaphore’ or apparatus for conveying the repre. 
sentation of a scene to a distance, was first described in the 
veracious history of the Peri Banou.” In spite of the self. 
evident appearance of truth about the above note, it was 
rejected for that very reason. Scientific paragraphs should 
always be couched in mysterious language in order to add 
to the mystification of all outside the particular clique. 


Ir seems evident from the criticisms 
Primary Batteries. hich have been passed upon the De Meri- 
tens battery when the matter was under discussion before the 
International Society of Electricians, in Paris, that the in- 
vention may be put in the same category as the erstwhile 
famous “ auto-accumulator ” of M. Paul Jablochkoff. It is 
not likely that anyone who has the pleasure of M. How 
pitalier’s acquaintance would be led away by the idea that 
he introduces personal matters into his experimental r-- 
searches, and we have not the slightest doubt that when the 
other independent tests on the battery have been completed, 
M. Hospitalier’s results will be entirely confirmed. an 


WE notice in the Franklin Institute 
Mesohin Resintenee, Journal for this month a paper with the 
above heading. At first sight it appeared 
that the author supposed that a high resistance made bys 
lead pencil mark upon a block of ebonite or a glass plate was 
an entirely novel idea, but luckily he qualifies his “new 
form” as follows :—‘ The instrument of which the paper 
treats is not new entirely, but has been used for some years 
in England to a limited extent, so that the title refers mainly 
to its introduction in this country.” The late Robert Sabine 
constructed several approximately correct megohms in the 
above manner, nearly 20 years ago, for testing the West 
Indian Cables. 


THE annual report of the American Bell 
Telephone Company, which is summarised 
ase in the last issue of the New York Electrical 
Engineer, shows a large and steady growth in the industry. 
The earnings during 1890 reached the substantial figure of 

' $4,375,290, as compared with a little over $4,000,000 m 
1889. Out of this sum, not less than $2,213,913 was paid 
out in regular and extra dividends, representing the earning 
and profit yielding capacity of the capital stock of $12,500,000; 


_ while the large amount of $600,000 was carried to reserve for 


general depreciation, and an additional $55,500 for deprecia- 
tion on instruments. The other data contained in the report 
shows 483,790 instruments under rental, a gain of 
40,000 over 1889, while the number of connections 
450,000,000, or about 3 per day per subscriber. The com- 
pany through its Long Distance sub-organisation has been 
able to make remarkable progress in connecting together 
various telephonic centres and systems; and its highly 
intelligent and creditable work in this new department B 
already bearing good fruit, not only in securing dividends on 
the investment, but in giving increased facilities of commu- 
nication to the public. Such a report as that above ref 

to, says our contemporary, is likely to add to the un a 
interest now attaching to the telephone situation, and 
imposing totals of earnings and profits will make mat 
mouths water. It is needless to point out that in à re ds 
two this great system, built up with so much care and on 
and ability, may be subjected to considerable strain. 
figures indicate, however, a strength of organisation - 
powers of endurance that bid defiance to assault, eve 
there were not left a single patent as a bulwark of protection 
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ALTERNATING CURRENTS OF HIGH FRE- 
QUENCY.* A REPLY TO MR. TESLA. 


By ELIHU THOMSON. 


In regard to the comments of Mr. Tesla published in the 
El ineer of March 18th, concerning my note in 
your issue of the 11th, I think it desirable that I should 
make a few remarks. Mr. Tesla appears to infer that my 
investigations of the properties of alternating currents of 
high periods must have been subsequent to the note which 
was published in the Ælectrician a few months ago stating 
that I had constructed a high period machine. I would say 
that as soon as that machine was completed I made quite a 
number of investigations in relation to the pus of 
t 


these currents, but did not have time to put them in shape 
for publication. 
In regard to the experiments with the incandescent lam 


bulb and the strip of filament mounted on a single wire, 
cannot agree with Mr. Tesla at all that conduction through 
the glass has anything to do with the phenomenon it pre- 
sents. It is well known that an incandescent lamp bulb if 
held in the hand is capable of acting as a Leyden jar and 
will receive and retain a charge from a static machine of 
high potential, and that a very violent Leyden jar shock, 
with a long spark, may be obtained by bringing the free 
hand to es sok while holding the bulb after charging, 
as mentioned. If conduction through the glass were a possi- 
bility this action could not occur. | 
r. Tesla thinks that [ have misunderstood his statement 
about the limit of audition. From my point of view I think 
that he has misunderstood my statement about it. He had 
stated that he had experimented with 10,000 to 20,000 
alternations per second. I pointed out that this would corrc- 
spond to 5,000 to 10,000 complete waves of sound, and 


equally, I may now say, complete waves of current. The 


limit he had adopted, or suggested, was about 10,000 waves 
a second. It is evident that his experimenting with from 
5,000 to 10,000 complete waves would be working below 
this limit of audition, even taking the low value which he 
had suggested for it. I have heard sounds of 20,000 com- 
oe waves per second. The physical cabinet of the Central 

igh School, at Philadelphia, contained, at the time of my 
connection with the Institution, apparatus which enabled a 
test. of one’s hearing powers in this respect to be easily made. 

I agree with Mr. Tesla that the success of an arc light 
system depends upon good management ; and I include in the 
term good management, good design, good construction, good 
supervision, and good commercial work, which includes the 
ability to stand considerable bad management in the running. 

Five or six years ago it occurred to me to try the con- 
struction of a dynamo for constant current in which the 
armature coils were of a highly efficient type, that is, of com- 
paratively short wire length for the voltage and moving in 
a dense magnetic field. Exteriorly to the coils, and to the 
field, I had placed (in the circuit of each coil) an impedance 
coil, which consisted of an iron core wound with a con- 
siderable length of wire and connected directly in circuit 
with the armature coil. I thus obtained, as I thought, the 


_ property of considerable self-induction along with efficient 


current generation, and by separate devices, I expected 
that possibly the effects” vo be very much the 
same as those obtainable from the regularly constructed 
arc apparatus. In this I was disappointed. The effect 
was to shift the diameter of commutation forward and 
to lower the capacity of the machine, while the properties 
otherwise were not so greatly changed. The requirement 
in the arc machine is simply that there shall be a droo 
or dip in the characteristic curve at about the point of no 
current, and at a rate dependent upon the character 
of the lamps used with the machine. Differential lamps 
require for stability less droop or dip than lamps feeding 
entirely by the shunt or derived circuit. Without doubt, arc 
machines give better effects when the field magnets are in 
“ties, not only on account of the resistance of such magnets, 
= also because of their self-induction tending to smooth out 
obliterate vibrations or undulations of current which 


a otherwise have a direct passage from the commutator 
to the circuit. 


* See Ececrricaz Review, for April 3rd, 1891. 


_ Mr. Tesla has evidently misunderstood my meaning when 
I spoke of the introduction of a coil of large self-induction 
in series with arc lamps as not affecting their feeding. I 
had no reference to any instability of current “ ere 
large variations, and. occurring. at time intervals,” in 
this case, as the machinery I used was of a stable character 
and did not give rise to the instability at which he here 
seems to hint. I meant that a coil of large self-induction 
cut down, or wiped out vibrations or undulations of current 
and reduced them to a very slight amount, i.¢., prevented 
them from existing in the circuit, just as such coils will wipe 
out the waves of speech in a telephone circuit, only the effect 
here is, of course, on a larger us «4 

In relation to the feeding of a lamp which operates by a 
clutch, I do not deny that a slight vibration of the parts 
will, or may, benefit the feed, but I think the same slight 
vibration will benefit the feed of the clock-work lamp de. 
On this point Mr. Tesla contented himself by simply saying 
that he cannot agree with me, and that he thinks these 
vibrations do not at all benefit a clock-work lamp. I disagree 
with him there, because I think they must, as the vibration 
tends to keep all the moving parts free to act and avoid the 
sluggish effect of starting friction. In the clutch arc lamps 
of the Thomson-Houston. Electric Company for many years 

t, the clutch has been attached only to the feeding regu- 
ing lever by an elastic spring, and the result of this spri 
suspension or elastic connection (the properties of which | 
discovered as far back as 1879 or 1880) was that the feeding 
action by clutches was greatly improved; not, however, 
because the spring served to damp vibrations, though it un- 
doubtedly did so act, but because it secured an action of the 
clutch which was equivalent to an automatic slip instead of 
a free release. In this connection I may mention that I 
have built and used very many forms of arc lamps of both the 

clutch and the clock-work types. 

I have frequently operated clock-work lamps of Mr. Wood’s . 
construction on Thomson-Houston arc machines, and clutch 
lamps on machines of the Gramme type, and have, more- 
over, frequently run mixed circuits of lamps with several 
types of lamps in the same circuit on either type of machine 
indiscriminately. The lamps, so far as coul determined 
by an inspection of the arcs, worked very satisfactorily and 
in no way different from their normal behaviour. I doubt 
not that there are arc plants in operation in which machines 
of different makes and types are interchanged, and in which 
lamps of different makes and different types are found mixed 
on the same circuit, and while this may not be very desirable 
re is no n why the results 
should not be satisfactory, if the t of a tus are good, 
well made and properly taken | 

While I think it ible that the smaller physiological 
effect of high period alternating currents may due to 
some difference in distribution, still the experiments of Dr. 

Tatum do not give any indication of such a result, though 
he sought for it. I cannot say that his experiments were 
perfectly conclusive .on this point. From the fact, how- 
ever, that the sensory nerves are to be found on the exterior 
of the animal body in the greatest abundance, and adapted 
to receive outside impressions, it would seem that the expe- 
riments of Dr. Tatum, which show that a greater amount of 
current at a high period could be tolerated voluntarily, are 
at least indicative of the fact that the current did not tra- 
verse the cuticle where the nerves are so sensitive. In such . 
a comparatively poor conductive material as animal tissue, 
it appears to me very probable that the distribution of cur- 
rent will be determined largely by conductivity of the a 
and not by self-induction to any great extent, cspecially as 
the amount or density of the current which may in any case 
be supported is so very small. | 

I confess that my statement as to the motive of my 
critical remarks may have been out of place. They were 
elicited, however, by Mr. Tesla having on a former occasion 
misunderstood my motives and having acted on that misun- 
derstanding. | 


By CHAS. STEINMETZ.* 


I read, with great interest, Mr. Tesla’s and Prof. E. 
Thomson’s account of their experiments with alternating 


* New York Electrical Review. 
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currents of very high frequency ; the greater, as my experi- 
ence with high speed alternating machinery enabled me to 
fully appreciate the enormous difficulties connected with the 
mechanical production of ‘such enormous frequencies. | 

Indeed, in my experiments, I never went by far so high as 
they did, and I am not musician enough to judge whether 
pos | a machine would be fit to accompany a thoroughly 
Wagnerian opera, as Mr. Tesla thinks ; but, at least, I doubt 
it, because the one machine—of a design somewhat similar 
to his—which I once built, gave out a howling resembling 
much more an Indian war whoop, only a little more frighten- 
ing, than anything else. And it was a very remarkable 
machine, too ; the boys in the shop called it the “ hamming 
bird,” and it goes now by this name. Perhaps I shall refer at a 
later occasion to the interesting experiments made with this 
machine, which, among other features, gave continuous mag- 
netisation from alternating currents without commutation. 

It seems, indeed, that the advantages of reaching such 
high frequencies, not by static discharges, but with machines 
powerful enough to yield perceptible currents of electricity, 
amply compensate for all the difficulties encountered there- 
with. Because these experiments made with frequencies 
of 20,000 to 30,000 per second form the connecting link 
between the phenomena of the alternate currents used in 

ractical engineering, and those electric disturbances of mil- 
ions or hundreds of millions of vibrations per second, which 
give rise to the Hertzian ether waves of radiating electricity. 

And this fact explains all the experiments shown by Mr. 
Tesla and Prof. Thomson. Most of them, indeed, show truly 
static effects of oscillating electric disturbances, like the 
oscillating discharge of the induction coil in Hertz’s experi- 
ments, only that in this case where the electric disturbances 
are backed by currents, which count by horse-powers, much 
more brilliant effects appear. | 

Is is certainly not conduction through the air which makes 
_ an incandescent lamp, entirely disconnected from the machine, 
light up, but it is the action of the radiating energy of the 
electric ether waves. Not the secondary current of the in- 
duction coil is felt by the hand which holds the incan- 
descent lamp, but the electric charge influenced in the hand 
as the outer condenser coating, just as we draw sparks from 
the outer coating of a Leyden jar when the inner coating is 
charged by a static-electric machine, and feel every spark 
which jumps over from the machine conductor to the inner 
coating. 

Various forms of the screening effect of metals, with re- 
gard to those waves, are shown by Mr. Tesla. Reflection 
and refraction, indeed, he could hardly expect to observe, 
because, even with 30,000 alternations per second, the wave 
length of the electric disturbance in space amounts still to 
something like seven miles, 

But the whole space surrounding such a machine has to be 
considered as an electro-magnetic field of force, and a very 
powerful one, too, because of the enormous strain exerted 
upon the dielectric by the high pressure of the induction coil. 

It is only to be regretted that in all the reports of Mr. 
Tesla’s experiments nowhere anything is stated about the 
E.M.F. of those electric secondary currents. This omission 
rather impairs the value of these experiments somewhat. The 
E.M.F. of the primary current Mr. Tesla gives as 500 volts. 
But how did he measure the alternating pressure of 30,000 
vibrations per second ; by static electrometer ? Because any 
dynamometer would be unreliable under these circumstances. 

I think, although any closed circuit yoltmeter would be 
entirely out of question for such high frequencies, a modified 
electro-meter, built for very low capacity, would, perhaps, 
answer the pu of measuring the secondary E.M.F., and 
could be built so that it could be used for determining the 
E.M.F. and also the electric energy, that is, the power con- 
sumed by the circuit. This seems to me of very great 
importance, because it would give the means to determine by 
experiment the amount of electric energy which radiates into 
space as electric ether waves, that is, the time hysteresis of air. 

I should suggest to determine the whole energy of the 
electric current by an electrostatic wattmeter, and the energy 
converted into heat in the conductor by a calorimeter. The 
difference would -give the energy of radiation. Indeed, 


enormous’ practical difficulties would have to be overcome to. 


carry out this scheme. 


. The condenser, such an inefficient and cumbersome appa- 


ratus for circuits with the usual number of periods, become 
very powerful and compendious for such high frequencies ag 
30,000 per second, and systems of electric distribution 
means of condensers would be very well conceivable, if m 
higher frequencies than now could be used in practical engineer. 
ing. Already some years ago such a system of distribution by 
condensers, with a frequency of, I believe, 800 per second, wag 
proposed by a European electrician, but never tried, I 
. (Account of: it is to be found somewhere in 

“ Centralblatt für Electrotechnik,” Munich, Germany.) 

However, I believe that for electric light and power distri: 
bution such frequencies as Mr. Tesla used are quite out: of 


uestion, and I am much more inclined to think that even - 


the frequencies now in vogue in this country, of in maximo 
138 complete periods per second (Westinghouse), or 16,000 
alternations per minute, will not be kept much longer, but 
will be reduced as soon as possible. They are now used only 


‘because of the small unit of converters found in this country 


which for efficient work need a high frequency. ie 

But I entirely agree with Mr. Stanley that it is most de- 
sirable for efficient work to proceed to larger converter units, 
and that then a reduction of the number of alternations will 
be made. In the old country, where the practice is to ‘tise 
the converter as a kind of secondary station and to feed & 
whole district from one converter or a bunch of conv 
the converter unit is much larger generally, and therefore ‘a 
much lower frequency, only 42 complete periods per second, 
permissible. This reduces the loss by hysteresis very greatly, 
and this loss is known as the most + pris factor, because 
of being about the same for no load as for full load, and 
especially determines the all-day efficiency. ls 

Indeed, even in this country, for arc lighting by means 
of alternating currents and series converters, the number of 
alternations has been reduced already to one-half, 8,000 re- 
versals per minute, in the Stanley-Westinghouse constant 
current alternator, I think, because it was very difficult to 
work any electro-magnetic regulating mechanism with the 
frequencies of incandescent light currents. | 

It is not the question whether magnetism can be produced 
at all by very rapidly varying currents, but the question of 
self-induction, that is, whether a current strong enough to 
work the regulating mechanism can be forced through its, 
energising coil against the counter E.M.F. of self-induction, 
without consuming too much pressure, which limits the 
number of vibrations permissible in electro-magnets and 
motors. | 

I will not try to decide which is the highest number of 
periods permissible for effective working of alternating 
motors, and whether this limit is higher than the number of 
periods practically used ; but it must be borne in mind that 
until now no alternate current motor is on the market which 
runs with halfway fair efficiency with the number of alter- 
nations used for incandescent light circuits, 16,000 per 
minute, while in Europe, where a much lower number of 
alternations, only 5,000 per minute (Ganz & Co.) is used, 
alternate current motors are already on the market and in 
practical use and reach a very fair efficiency. And, never- 
theless, in the use of electricity as motive power, the United 
States are undoubtedly a long way ahead of other countries. 

As before said, it is not the impossibility of producing 
magnetism by rapidly varying currents which makes them 
unfit to run motors, but the enormous self-induction, which 
necessitates the waste of an enormous pressure to send even 
small current through the inductive resistance. 

For magnetism is produced with still much more rapidly 
oscillating currents than those which Mr. ‘Tesla had at his 


disposition, as the fact proves that magnetisation, and evel! 


permanent magnetisation of steel rods, has been produced by 
oscillating condenser discharges and lighting strokes. à 
rods were found permanently magnetised at such ge 
and the curious phenomena was, that by grinding off 
surface of the steel rod, the magnetism dec anes 
zero, reversed its polarity—increased by further grinding 0 
to a maximum in the opposite direction as that of the mag” 
netism of the integer rod, and then decreased again and even 
reversed its polarity once more. ; | 

The nb ur, Ps this phenomenon is that the discharge 
was oscillating, with increasing wave length but — 
intensity. The first wave magnetised only the very surtace 
of the steel rod strongly, but because of its very short por 
tion and the screening effect of the metal, did not 
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deeper into it. The second wave, of opposite direction, was 
not strong enough to reverse the magnetism produced by the 
first wave, and only weakened it somewhat ; but because of 
its longer duration it entered “9 into the steel and mag- 
netised the layer underneath in the opposite direction to the 
surface, so that by Ë geese. off the surface layer the magnetic 
moment of the rod reversed:; and if the resistance of the 
electric circuit was low enough to allow a third wave to be 
uced with perceptible intensity, underneath the second 
Ever a third one was found, magnetised in the same direction 
as the surface. This phenomenon shows that even such 
very rapid oscillations produce magnetism. 
7 tee very much interested in reading the arguments which 
‘ Prof. Thomson proffered for the existence of carbon vapour 
in the electric arc, and I must consider the arguments as very 
strong. The only fact which seems to me not quite in agree- 
ment with the existence of carbon vapour, is the spectrum of 
the electric arc. The copper arc, the iron arc, show the 
characteristic spectra of those metals, with their many lines. 
The carbon arc, if containing carbon vapour, ought to show 
the—until now unknown—carbon spectrum. But nothing 
of that kind; it gives an entirely continuous spectrum, 
quite similar to the spectrum of glowing solids. 
© This fact, I believe, needs still a satisfactory explanation, 
and I should like to hear how Prof. Thomson explains the 
absence of a characteristic carbon spectrum in the electric 


arc. 

‘I should like to hear, also, whether any experiments have 
been made to determine the exact temperature of the arc and 
the glowing carbons. The only temperature determinations 
of which I know are already of rather old date and made by 
an Italian, Rosetti, which measured the heat radiation by 


means of a thermopile and found the temperature of the tip 


of the positive carbon to 3,900° C., the tip Of the negative 
carbon to 3,150° C., but the temperature of the flame higher 
—4,800 to 4,844° C. These figures do not agree with the 
data given by Prof. Thomson, who considers the positive 
carbon as the hottest part of the circuit. Rosetti used cur- 
rents from 3 to 6 amperes. 


The explanation of the instability of the electric alter- 
nating arc, because of the alternating cooling off of the 
carbons during the zero period of the current is certainly the 
nearest, one; and, therefore, generally accepted. But whether 
it agrees with the real proceedings must still be doubted. 
Theoretically, at least, these fluctuations of temperature 
should be expected to be so small that they could have no 
influence on the conductivity of the arc. 

An experiment to determine the fluctuations of temperature 
of an electric conductor, caused by the alternations of the 
current, was made on a piece of copper wire, one millimetre 
thick and 657 centimetres long. current of 6°4 amperes 
was sent through with only 5,840 alternations per minute, 
and the lengthening of the wire measured. The increase of 
temperature was 37° C.; but the maximum variation of 
temperature calculated to only ‘019 degree C., that is, 
one-twentieth per cent. of the whole rise of temperature. 
(“Das Gesetz zwischen Ausdehnung und Stromstärke für 
einen von galvanischen Wechselstrémen  durchflassenen 
Leiter,” von Dr. Cranz, Zeitschrift für Mathematik und 
Physik, Dresden, 1889, p. 92.) Although this calculation is 
not _— conclusive for the somewhat different conditions in 
the electric arc, it is sufficient for making the assumption of 
80 great and rapid cooling down of the arc during the time 
zero current doubtful. 

But if we consider the energy consumption of the arc as 
caused by a counter E.M.F., a kind of polarisation, and at the 
hand of the facts must assume that this counter E.M.F. of 


the are in very wide limits is nearly independent of the cur- . 


rent strength, then the apparent resistance of the arc must 
vary inversely as the current intensity, and in consequence of 
' in an ordinary alternating arc light circuit, the height 
of the current wave must be increased at its crest, decreased 
hear its minimum position,so that the time of minimum 
oe 18 greatly increased, and the shade of the wave 
mes more triangular. 

But if the alternator is so well self-regulating that the 
oe Wave, in spite of the varying resistance, is kept 
inusoidal, that is, regulating in time so short that it is small 


even 1n comparison with the wave length of the alternating . 


current, as is the case in the Stanley-Westinghouse constant 
current alternator, then the alternating arc should become 
ust as steady as the continuous current arc. Now, in Mr. 
esla’s high frequency machine this condition was certainly 
fulfilled, its self-induction being very large, as the tendency 
of yielding constant current shows, and self-induction regu- 
lated the impressed E.M.F., according to the sine wave of 
the ree the rectangular shape of the wave of 
impressed E.M.F., as shown in the curves given by Messrs. 
Tobey and Walbridge, for the Stanley-Westinghouse alter- 
nator, in their paper read before the American Institute of 
Electrical Engineers. 
This particular shape of E.M.F. and current might have a 
great deal to do with the steadiness and unsteadiness of the 
arc. 
Therefore, it would be of very great interest, in the same 
way as it has been done in Cornell University with the 
pg pren apo alternator, to determine the shape of 
the E.M.F. and the current wave for an alternator of very 
low self-induction, for instance, with a disc armature, run- 
ning arc light. Then I should expect to find the opposite 
phenomenon ; the impressed E.M.F. retaining its sinusoidal 
form, and the current wave assuming a more triangular, 
shape, at the same time causing unsteadiness of the arc. 
onkers, N.Y., March 26th, 1891. 


THE EQUILIBRIUM OF DIELECTRIC FLUIDS 
IN AN ELECTRIC FIELD. 


ACCORDING to the theory of von Helmholtz (vide Wiedemann’s 
Annalen, vol. xiii.) when a dielectric fluid is placed in an © 
electric field it is necessary in using the equations of hydro- 
statics to introduce. complementary terms in order to take 
account of the action of the field. H. Poincaré has recently 
been investigating the subject, and on March 16th he read a 
paper before the Paris Academy of Science. | 

et us suppose that the exterior forces other than those 
due to the action of the field, are reduced to that of weight, 
then the equation of Helmholtz may be written 

dz KF? vr dK 
d p + + dxk+d (+: =: 0 


in which it is only necessary to notice that 


p = the pressure of the fluid. 

v = the specific volume of the fluid. 

K = the specific inductive power of the fluid. — 
F = the intensity of the field. 


From this equation it follows that — 
F? 1 
| 
should be an exact differential. This differential should be 
considered as #17 in the interior of a similar fluid when the 


temperature is constant. ë 
Practically speaking, a liquid is incompressible, con- 


sequently the = and the K are constants, for K only depends 


upon ?. 


If we are dealing with a gas = may be regarded as prac- 


tically nil, and K being approximately equal to the specific 
inductive power of a vacuum may be considered constant. 

But if Pe are several fluids which. differ amongst them- 

selves chemically, the differential will be in this case very 
great in the layer which separates them. This enables us to 
write the equation of the surface of separation of any two 
dielectric fluids whatever. | 

Let v, and , be the specific volumes of two fluids, and K,, 

K, their specific inductive powers. 

The intensity of the field, F, is not continuous and under- 
oes a sharp “throw ” when the surface of separation of the 
ielectric fluid is passed. Let N, be the normal component 

and 7, the tangential component of this force in the neigh- 

bourhood of the surface of separation and in the first fluid. 

Let N, and T, bè the same components respectively in the 
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neighbourhood of the surface of separation and in the second 
fluid. . Then, according to the classical theory of dielectrics, 
we have > 

T, = To and K; Ni = Kg No 


and the equation of the surface of separation will become 


Ti ( ] -—) — (2-2) = const. 
Ks) + 8 Ki Lo 

It would be curious to compare this form of the equation 
of Helmholtz with certain experiments of Quincke, which 
could be able, without doubt, to be explained thus, without 
interposing, as various persons have endeavoured to do, those 
tensions which, according to Maxwell, predominate in the 
direction of the lines of force, and those pressures which exist 
perpendicularly to the direction of these lines : these experi- 
ments might then be regarded as a demonstration of the real 
existence of these tensions and pressures. 

But this theory is probably incomplete, for it is possible 
that there exists at the surface of separation of two dielec- 
trics a difference of potential which it is necessary to take 
into consideration. 


THE SUPERPOSITION OF LONGITUDINAL 
AND TRANSVERSE MAGNETISATIONS. 


Ir has been demonstrated experimentally by Jamin that two 
longitudinal magnetisations of inverse polarity may be super- 
posed, as it were, upon the same plate of steel, and that they 
neutralise without destroying each other; whilst H. C. 
Decharme has shown that the same thing occurs in the case 
of two transverse magnetisations of contrary polarity (ade 
Comptes Rendus, August 18th, 1890). At a meeting of the 
Paris Academy of Science, on March 9th, Decharme described 
some further experiments upon the superposition of longitu- 
_ dinal and transverse magnetisations. These conditions were 
successively communicated to the same plate of steel, and it 
was found that in this case neutralisation, properly so- 
called did not take place, the acting forces being no longer 
directly opposed, but perpendicular one to the other. 

After having magnetised a plate of steel, 100 mm. long by 
28 mm. broad and 3 mm. in À ronda and then magnetised 
it transversally by one of the methods indicated in the pre- 
vious communication, Decharme found that the effects of both 
these magnetisations were shown simultaneously to a more or 
less perfect degree, or else that the longitudinal magnetisation 
disappeared and gave place to the transverse magnetisation 
which was produced last. By practising a few more longi- 
tudinal the transverse magnetisation can in this case 
be ca to disappear and to give place to the phenomenon 
of longitudinal magnetisation. — 

Either condition can be replaced by the other by slightly 
modifying the conditions of the experiment. When, how- 
ever, these alternate transverse and longitudinal conditions 
of magnetisation are continued for some time, the magnetic 
“layers” increase more and more, and the steel tends towards 
saturation. As this point is approached it begins to be 
sufficient to make fewer and fewer passes in order to cause 
one or the other of these conditions to predominate. In 
fact a sort of unstable equilibrium is reached in which the 
smallest addition of force will cause a disturbance. The 
extreme to which this may be pushed may be called the 
critical point. 

Decharme considers that circular and helicoidal magnetisa- 
tions can be conceived possible and might be obtained by 
nl combining the action and direction of the magnetic 

orces, 


THE ELECTRIC LIGHTING OF AMSTERDAM. 


[FROM OUR OWN CORRESPONDENT. | 


AMSTERDAM has resolved on the introduction of electric light, 
which is to be successively enlarged, so as to supply the 
entire city. For this purpose a concession has been granted 
to the local company “ Electra,” and operations for the erec- 
tion of suitable works have been already commenced. 


This electric establishment is opposite the éxisti ing gas 
works, and its distance from the centre of the district to be 
lighted up is about 34 kilometres. 


On account of this distance the system of conduction with 


alternating current transformers comes into use. 

As the first step towards the electric lighting, there is pr 
posed a capacity of 20,000 glow lamps at 16 normal candle 
and the works will come into action to this extent in the next 
winter. | 

The “ Helios” Joint Stock Company for the construction 
of electric light installations and telegraphs, of Cologne. 
Ehrenfeld, has been entrusted with the supply and construe. 


tion of the entire installation. This company is the German . 
licensee of Ganz & Co., of Budapest, and will use the dig. ° 


tribution system of this firm at Amsterdam. Fe 

For generating the current there will be set up three alters 
nating current machines of the Zipernowsky type Ag, each of 
320,000 watts, and a machine, A,, of the capacity of 
160,000 watts with their accompanying exciters. The 
machines will be driven by steam engines, each of 600 HP. 
and for the A, machines one of 300 H.P., which will be 
directly connected with the dynamos. 

These machines with the boilers, and all accompanying 


plant, transformers and cable leads, form that portion of the . 


installation which is to be completed and brought into play 
this year. But orders for an extension of the works have 


been already given, to be completed in the course of the 


following year. 


THE DEVELOPMENT OF ELECTROMOTIVE 
FORCE BETWEEN MERCURY AND AN ELEC- 
TROLYTE. 


For the full development of the electromotive force between 
a metal and an electrolytic solution a certain amount of time 
is required, for in order to effect the charging of the metallic 
surface a movement of the ions is necessary, aud this can 
only take place at a finite rate. | 

y the use of dropping electrodes, F. Paschen has recently 
succeeded in measuring the electromotive force between 
mercury and aqueous solutions of sulphuric acid, hydro- 
chloric acid, cupric sulphate, and zinc sulphate, when the 
mercury is flowing at different rates. | 

The speed of outflow may be so small that single drops are 
formed at the end of the capillary and fall separately through 
the liquid, or the rate may be so fast as to give a continuous 
jet of mercury for some distance from the mouth of the tube. 

y measuring the length of this mercury jet from the 
capillary to the point when it begins to break up into dro 
and then dividing this value by the speed of outflow, 
time can be calculated during which a surface particle of 
mercury is in electrical contact with the electrolyte and the 
electrometer simultaneously. 

The results obtained by Paschen in this series of experi- 
ments demonstrate that the mean difference of potential at a 
mercury surface, which is increasing in size in an electrolyte, 
does not depend so much upon the nature of the increase as 
on the time during which each surface particle is in contact 
with the electrolytic solution. ; 

We may conceive the phenomenon which is produced as 4 
charging of the surface, and the mean electromotive force at 
this surface is made up of the electromotive forces of 
sr particles during the time of their contact with the 
electrolyte. | 

The beginning of the “charging curve” is to be sought 


at times less than +i seconds. The charging goes on rapidly 


up to ds seconds, after which the electromotive force in- 


creases much more slowly, the increase being very little for 
hydrochloric acid, but considerable in the case of sulphuric 
acid, and when sulphates of zinc or copper are emplo 
This last increase is cing due to the formation of à 
mercury salt on the surface. The above is a condensation 


a paper which recently appeared in two parts in the An” — 


ch 
Phys. Chem., xli., pp. 801—832, and pp. 899, 900, to whi 
we must refer those of our readers who wish to study the > 
vestigation in detail. 


dilution 
l'8 ce ( 
of metal 


APR 
So far 
never D 
therefo 
results 
methoc 
consul 
of the 
best ar 
chloride 
à comp. 
a redc 1! 
suspend 
sustaine 
experi 
Fron 
and pal 
free ph 
| | similar 
| of it w 
| calculat 
| Expe 
| added 
| and 3 
| 
| 
The ¢ 
ture, 
showed 
separate 
Upon i 
made, t 
perfectly 
precedin 
while th 
| The n 
| platinun 
| and perf 
| Hot 
| Upon à 
| The 
| the acc 
| rapidity 
| which if 
| estimati 
| Chem 
| THE 1] 
| sulphide, 
| attentior 
| 8, there 
| method 
aile 
such gol 
à very a 
metal, 
| 


17, 1891.] 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


489 


THE ELECTROLYTIC METHOD APPLIED TO 
RHODIUM.* 


By EDGAR F. SMITH. 


So far as I have been able to learn, the salts of rhodium have 
never been subjected fo the action of the electric current. I, 
therefore, made experiments in this direction and obtained 
results indicating the possibility of employing the electrolytic 
method in the estimation of this metal. The various texts 
consulted led me to believe that in all likelihood a solution 
of the double cyanide of rhodium and an alkali metal would 
best answer my pu Precipitation did not occur upon 
mixing solutions of potassium cyanide and rhodio-sodium 
chloride. The liquid remained clear. As soon, however, as 
a compara 
a reddish yellow coloured compound appeared, and remained 
nded in the liquid. It was probably a cyanide which 

sustained no change. I did not attempt a repetition of this 
experiment. ; | 

From my experience in the electrolysis of gold, platinum 
and palladium solutions containing alkaline phosphates and 
free phosphoric acid, I concluded to try rhodium under 
similar conditions. Sodium rhodium chloride, Na,Rh,C), 
+ 24H,0, was the salt used by me. A sufficient quantity 
of it was dissolved so that 10 cc. of liquid contained, by 
calculation, 0°0980 gram of metallic rhodium. 

Experiments—(1) To 10 cc. of the rhodium solution were 
added 30 cc. of sodium phosphate, Na,H PO, (sp. gr. 1°0358), 
and 3 cc. of phosphoric acid (sp. gr. 1°347). The total 
dilution of the electrolyte was 180 cc. The current gave 
1'8 cc OH gas per minute. In seven hours the deposition 
of metal was finished. 


Weight of crucible + rhodium = 63°4765 
alone, = 633783 


Rhodium = 0‘0982 

The deposition of metal occurred at the ordinary tempera- 
ture. At the beginning of the decomposition the liquid 
showed a beautiful deep purple colour, but as the metal 
separated, it rapidly became lighter and finally colourless. 
Upon inclining the dish in which the precipitation was 
made, thus exposing a fresh metal surface, the latter remained 
perfectly clear. The precipitation of metal was completed. 

(2) The conditions here were nearly the same as in the 
preceding trial. The total dilution of liquid equalled 200 cc. 
while the current gave 1°6 cc. of OH gas per minute. 

The metallic rhodium was precipitated upon copper-plated 
platinum dishes. It was rather black in color, very Compact 
and perfectly adherent. It was washed without any difficulty. 
Hot water was used for this purpose. The drying was done 
upon a warm iron plate. 

The results obtained accord so well with the theory that 
the pr | of the method cannot be questioned. The 
rapidity with which the metal is deposited, and the ease with 
which it may be handled also recommend this method of 
estimation. 

Chemical Laboratory of the Univ. of Pa., 

Philadelphia, February 13th, 1891. 


” ” LE 


THE ELECTROLYTIC DETERMINATION OF 
MERCURY.* | 


By EDGAR F. SMITH. 


IN gravimetric .analysi i 
‘analysis mercury is frequently obtained as 
oe. To weigh it as such, or to convert ‘it into some 
a able for weighing, requires much time and close 
à ue to insure results that will be at all satisfactory. It 
wd erefore, better to have recourse to the electrolytic 
determination. As mercury sulphide dissolves 
hae y in the fixed alkaline sulphides, I electrolysed 
utions. The results show that this procedure affords 
metal accurate and clean method for the estimation of this 


* Read at the 
February 17th, 1 Institute Chemical Section’s meeting, 


tively feeble current acted upon the double cyanide, | 


The sodium sulphide was prepared as described in the 
paper relating to the determination of gold. Its specific 
gravity was 1°19. 

Solutions of mercuric chloride, containing a known amount 


_ of metal were first tried. ‘The table shows the conditions of 


experiment and the results : 


Mere Sodium sul- 
present in — a Total dilution, 


OH gas per ; Mercury found. 
grams, p. gr. 1°19. ati 


0°1903 20 cc 125 cc 1 cc 0°1902 
0°1903 20 cc 125 cc 1 oc. 01905 
0°1903 20 cc 125 cc 1 ce. 0°1907 
0°1903 20 cc 130 cc 1'2 ce 0°1910 
0°1903 30 cc * 130 ce 1'2 cc 0°1900 


The precipitation extended through the night. The de- 
posited mercury was gray in colour and very compact. Only 
once was a tendency to the fluid form observed. Hot water 
was used for washing. The metal was dried by holding the 
platinum dish in the palm of the hand and blowing gently 
upon the deposit. 

If mercury and arsenic are both present in a solution of 
sodium sulphide, the current will throw out the former. It 
will not carry down any arsenic. This is evident from the 
two analyses that follow : 


Mercury | Arsenic | Sodium | Total | Cumentin| worcury 
present. present. sulphide. dilution. per minute found. 
0°1903 gr. | 100 p.c 25 ce. 125 ce. 2 cc. 0°1908 gr. 
0°1903 gr. | 100 p.c 25 cc. 125 ce. 2 cc. 0°1894 gr. 


In the communication upon the deposition of gold from 
sodium sulphide solutions, mention is made that gold and — 
tin could not be separated electrolytically when present 
together in a solution of that kind. I was, therefore, rather 
surprised to discover that mercury could be separated from — 
tin under such circumstances. ‘The conditions of experi- 
ments were similar to the following :— | 

The solution contained 0°1903 gram of mercury, 0°1200. 
gram of tin, and 30 cc. of sodium sulphide. The total dilu- 
tion was 125 cc. The current gave 2 cc. of OH gas per 
minute, and acted for twelve hours. The precipitated mer- 
cury weighed 0°1909 gram, | 

he filtrates from the mercury deposits did not show even 
traces of this metal when they were examined. 


Chemical Laboratory of the Univ. of Pa., 
Philadelphia, February 13th, 1891. 


THE ELECTROLYTIC DETERMINATION OF 
GOLD.‘ 


By EDGAR F. SMITH. 


GoLp has been estimated electrolytically in solutions, con- 
taining it as a double cyanide, or in the presence of sodium 
phosphate and phosphoric acid. From recent experiments I 
am satisfied it can be determined in the same manner by the 
decomposition of solutions of sodium sulphaurate. — 

Years ago Parodi and Mascazzini (Zeit. f. Analyt. Chemie 
18, 588), showed that antimony was completely precipitated 
from solutions of its ammonium sulpho-salt by the electric 
current. Classen elaborated this idea (Ber, 14, 1,622; 17, 
2,467 ; 17, 2,245 ; 18, 1,110), substituting sodium sulphide 
for ammonium sulphide, and succeeded in effecting a most 
excellent separation of antimony from both tin and arsenic. 

The sodium sulphide, used in the experiments recorded 
in this communication, was prépared by supersaturating a 
definite volume of caustic (1°3 sp. gr.) with pha 
sulphide gas. An equal amount of caustic soda was then 
added, and the current of hydrogen sulphide continued for 


* Read at the Franklin Institute Chemical Section’s meeting 
February 17th, 1891. 7 
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some hours through the solution. The liquid was then 
rapidly concentrated, until a crystalline scum appeared upon 
its surface. In this condition it was placed in bottles 
rovided with tight-fitting corks. Crystals separated as the 
iquid cooled. These were recrystallised, and then dissolved 
for use. The specific gravity of their solution equalled 
1°1800. 

Experiments.—(1) To a chloride solution of gold contain- 
ing 0°1446 gram of metallic gold, were added 10 cc. of 
mr. “dn sulphide (Na,S), and 100 cc. of water. The elec- 
tric current, allowed to act upon this mixture, gave 2°6 cc. 
OH gas a minute. The time of precipitation extended 
through the night. 

The deposit of metallic gold weighed 0°1446 gram. It 
was bright yellow in colour, and very adherent. Water 
alone was used to wash it. The drying was done upon a 
warm iron plate. 

(2) In this experiment the same quantity of gold was 
resent as in the first trial. The volume of socium sulphide 
id not exceed 20 cc., while the total dilution of the electro- 

lyte was 100 cc. The current gave 2°6 cc. OH gas per 
minute. The metallic deposit was bright in appearance, firm 
and adherent. It weighed 0°1446 gram. The precipitation 
was complete in five and one-half hours. 

The depositions of metal were made directly upon pla- 
tinum. The gold was removed by covering it with a dilute 
solution of potassium cyanide, allowing the latter to remain 
for several hours in the dishes. When desired, the gold deposit 
can be very speedily removed by connecting the dish with 
the anode of a battery, and employing a platinum rod, which 
dips into the solution, as cathode. Platinum will not dissolve 
if feeble currents are used. 

The results, given above, leave no doubt as to the appli- 
cability of this method in the estimation of gold. 

Subsequent efforts were directed to. its separation from 
other metals, As antimony can be deposited from a sodium 
sulphide solution by a current giving 1°5-2°0 cc. of OH 

per minute, I made no attempt to separate it from gold. 

he separation of gold from tin was much desired. Nu- 
merous trials were made. The results, however, were unsatis- 
factory. . The gold was, in all instances, precipitated, but it 
carried down with it from one to three per cent. of tin. 
The sodium sulphide, in these separations, showed a specific 
‘gravity of 1°21. An additional gram of sodium hydroxide 
was introduced into the electrolyte for every centigram of 
metallic tin present. The current did not exceed 1°5 cc. of 
OH gas per minute. The dilution with water was 100 cc. 
While these conditions were exactly analogous to those in 
which antimony is separated from tin, they failed in the 
case of gold and tin. __ | 

Gold from Arsenic—(1) The solution electrolysed con- 
tained 0°1446 gram of gold, as chloride, 20 cc. of sodium 
arsenate solution (= 0°15920 gr. metallic arsenic), 60 cc. 
sodium sulphide, and 100 cc. of water. The current gave 
1°2 cc. OH gas per minute. It ran through the night. The 
washed and dried deposit of gold weighed 0°1443 gram. 

(2) With conditions similar to those in (1) the gold 
weighed 0°1446 gram.  . | 

Gold from Molybdenum.—(1) 0°1487 gram of gold, as 
chloride, 0°1500 gram molybdenum, as ammonium molybdate, 
40 cc. of sodium sulphide, and 120 cc. water were exposed 
to the influence of a current giving 0°7 cc. OH gas per 
minute. The time of deposition was twelve hours. The 
gold weighed 0°1430 gram. 

(2) 0°1178 gram of gold, as chloride, 0°1200 gr. of molyb- 
denum, 30 cc. of sodium sulphide (sp. gr. 1°12), and 100 cc. 
of water were electrolysed with a current giving 2 cc. OH 
gas per minute. 

The precipitated gold weighed 0°1172 gram. The current 
acted ten hours. | 

Gold from Tungsten.—(1) 01437 gram of metallic gold, 
as chloride, 0°1500 gram of tungsten, as ammonium tungstate, 
20 cc. sodium sulphide (sp. gr. 1°17), and 100 cc. of water, 
gave 0°1440 gram gold, when electrolysed with a current 
generating 1 cc. of OH gas per minute. The precipitation 
required 12 hours. 

(2) In this trial 0°1440 gram of gold was found. The 
conditions were analogous to those of (1). à 

The gold deposits in all of the separations were bright and 
compact. The same manner of washing and drying was 
pursued as in the first determination of the metal, 


Gold was never discovered in the liquid removed from the 


deposit. 


Qualitative trials proved that the separation of gold from 
vanadium, under conditions similar to those already mentioned, 
was also possible. | 


Chemical Laboratory of the Univ. of Pa., 
Philadelphia, February 13th, 1891. 


GASTON ROUX’S CHARGE INDICATOR 


UNTIL now, no apparatus has been constructed for showing 
the state of charge or discharge of an accumulator by a direct 
reading. This want has now been supplied by M. Roux, the 


head of the department of practical electricity at the Zcole de 


Physique et de Chimie Industrielles, Paris, who has invented 
the apparatus which is shown in the accompanying figun 
and the perfect working of which is equalled be its great 
simplicity. 

this indicator is based on the variations of density in the 
electrolytic liquid, according to the different conditions of 


charge or discharge of the element, a principle indicated in 
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1883 by M. Sellon, and the practical application of which 
was attempted by Mr. Parker, in 1886, but without success, 
since the apparatus which formerly figured in the catalogues 
of Messrs. \ oodhouse and Rawson has no longer a place in 
commerce. From the experiments undertaken first by M. 


Roux, it follows that for densities between 1°15 and 1°35, and 


temperatures between 0° and 30° Centigrade, the mean 
density of the electrolytic liquid of an accumulator 1s a eh 
meer to the quantity of electrical energy stored up. 

act being ascertained, it remained to construct an og’ 
ment indicating this mean density in order to deduce from 


at any moment the state of charge of the accumulator. in 


order to determine this mean density, taking into acco 
the non-homogeneousness of the liquid, the densimeter gg 
of a half-round tube the length of which is equal to 
height of the liquid, and which is suspended from a pla 
tinum wire ;',th of a millimetre in diameter, thus ; 
tuting a constant volume areometer. The meen rd 
the mean density of the liquid, therefore, amounts mere The 
the determination of the push received by the tube. ne 
glass tube is heavier than the push it receives from 
liquid and remains suspended from the extremity of 8 ps 
lever oscillating round a horizontal axis. This lever arm À 


TS 
hori 
cne 
fixet 
whit 
the 
jus 
indi 
| tal 
behi 
we 
neec 
vari 
the 
| 
| 
accu 
cne 
expl 
the 
an 
con 
on t 
othe 
| A 
elem 
all Mil | the 
| cally 
| 
| HAH | serie 
i 
| A 
| 
| =. | 
| | 
| 4 
| | 
| 
| Asi 
| some 
| | nati 
| | the 
| whi 
| cu 
= vith 
| to 0] 
| 
imm 
| the 
and 
| is t 
| Currs 
Bets 
of 8 
heat 
| cons 
N 
| to d 
valu 
| Verne 
Cond 
| havi 
| effe 
| L 
mag 
| Fig. 


‘BES 


5 


17, 1891.] 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 491 


- 


horizontal when the push is greatest and the accumulator 
c to saturation point ; it makes an angle of 45° when 


the accumulator is completely discharged. Two weights 


fxed on two rods on which a screw thread is cut, one of 
which is in the prolongation of the little lever arm to which 
the densimeter is suspended, and the other making an angle 
of 45° with this lever arm, enable the apparatus to be ad- 
‘usted once for all in its two extreme 
indicated by a long balanced needle, moving along a horizon- 


tal scale divided into 100 equidistant parts, the needle passin 


behind the scale. The theory of the apparatus, into whic 


we will not enter here, shows that for an instrument esta- | 


blished under these conditions, the displacements of the 
needle along the horizontal scale are in proportion to the 
variations in the density of the liquid, and, consequently, to 
the quantities of electricity successively added to or drawn 
from the accumulator. 

If the instrument is set once for all at 0 when the 
accumulator is discharged and at 100 when it is completely 
charged, the position of the needle shows, by a direct 
reading, the charge remaining in the accumulator, this being 
expressed in parts of 100. It is moreover easy, by providing 
the apparatus with two electric contacts, to transform it into 
an automatic recorder of the charge or discharge, one of the 
contacts being arranged to close the circuit of an electric bell 
on the accumulator when the needle is at 90 or 95, and the 


other closing the circuit of the bell when only 15 or 20 


per cent. of the charge remains in the accumulator. 

A single indicator is sufficient for a battery of similar 
elements charged or discharged at the same time, which is 
the case in the greater number of installations, but, practi- 
cally, it is preferable in an installation of importance to 
employ two for two elements chosen at random in the 
series, these two being placed where the apparatus can most 
conveniently be examined. | 

A personal experience of several months enables us to 


_ affirm that M. Roux’s apparatus is perfectly practical, easily 


installed, requires no maintenance, and is capable of render- 
ing important services in all electrical installations in which 
accumulators are employed. .C. G. 8. 


ON THE DESIGN OF ALTERNATING 
CURRENT MOTORS.* 


By A. H. WESTON. 


À SERIES of experiments and investigations, conducted for 
some time past by myself, leads me to believe that the alter- 
hating current is as or to the purposes of power as 
the constant current, but that certain definite conditions 
must be observed in the design of alternating current motors 


which do not come into consideration at all in a coustant ~ 


current motor. It is true, I have, so far, experimented only 
with small motors, but I believe that large self-regulating 
motors can be constructed according to the same principles, 
to 
_ In dealing with the alternating current, one-of the most 
sa things to be considered is the self-induction which 
wee arses tends to set up, roducing an E.M.F. cont 
to its own E.M.F. This self-induction, whic 
e attribute of the dynamic nature of the alternating 
oy, oye acts to destroy or neutralise the current which 
2 "up. In exactly the same manner does the expansion 
stam, or other vapour, whose force of expansion is due to 
»and by means of which expansion it does its work, 
‘ume or neutralise the heat which produces the force. 
tn ow in making an alternating current motor it is n 
‘dase Fg windings on the magnetic circuit so that the 
an e self-induction will vary as nearly as possible in- 
condi as the work done by the motor. I believe that this 
er " can be approximated, if not exactly attained, by 
effects y regard to the magnetising and mutual inductive 
of the windings on the armature and field. 
us consider the behaviour of two similar coils of equal 


co 


Fie ee effect, wound upon a simple magnetic circuit. 
À À — such an arrangement. In all cases we will 


t the magnetic circuit is thoroughly laminated in 


* New York Ælectrical Engineer. 


itions, which are . 


the direction of the lines of force, as that is, of course, always 
necessary. If an alternating current is caused to flow 
through the coil, À, having at any instant the polarity indi- 
cated, there will appear in the coil, B, if the circuit of the 
same is completed, a current of opposite polarity, as indicated, 
which will vary with the resistance of the circuit. If the 
coil, B, remains open so that the resistance through its circuit 


is infinite, the self-induction produced by the current in the 
coil, A, will react against the said current, and, if the in- 
ductive ge rties of the iron were perfect, would cause a 
counter E.M.F. + pr to the original E.M.F. producing the 
current and check it altogether. This is, in general, the 
action of the converter. | 

If we impress upon the coil, B, an E.M.F. similar to 
the E.M.F. producing the current in A, but reversed in 
direction to that shown in fig. 1, we will experience the 
same result as in our last experiment, only more so, so to 
speak. If, on the other hand, we cause the same alternating 
current or similar currents to pass through each coil in the 
direction indicated in fig. 1, it will not only be found that 
the self-induction will be entirely eliminated, but if the 
E.M.F. is maintained the same at the terminals of each coil, 
the current ws lg each will be proportional to the 
sum of the two E.M.Fs 

Let us now divide the magnetic circuit of the iron ring 
by establishing a magnetic path across the ring, as shown in 


(11 
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fig. 2, and cause the current to pass through the coils in the 


- direction shown. What will be the result? We will now 


find the self-induction present in full force, as in the case of 
the transformer with an infinite resistance in the secon 

circuit. Both coils now co-operate to project the lines of 
force across the centre path in the same direction. This is 
the condition which would exist if we were to consider the 
ring as a motor field and place an inert armature within the 


ring. 
if we now consider the nature of an armature apart from 
its field, such as the ordinary form of Siemens drum arma- 
ture or Gramme ring, we will readily see that, supplied 
with current from two brushes set at diametrically oppo- 
site points of a commutator, it can be considered for the 
purposes of this discussion as similar to the system shown 
in fig. 1, but better shown in fig. 3. That is to say, 
a from the field, in a non-magnetic medium, such as 
air, an pme yy | current will encounter no impedance in 
passing through the windings, save that due to one-quarter 
of the whole ohmic resistance of the coils. If, however, 
we place it in an inert field, as shown in fig. 4, we provide 
a magnetic path from one side of the system to the other, 
ucing the same condition in the armature as we have 
in the field in fig. 2, only that the path is external, instead 
of internal. In this case the magnetising effect of the : 
armature coils tends to project the lines of force across this 
external path in the same direction, and this produces self- 
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induction in the armature coil which checks the current, as 
in the last case considered, of the field. 

Fig. 4, it will be seen, is perfectly analogous to fig. 2, 
excepting that in fig. 4 we have the means of causing mag- 
netic energy in the centre path, per se inert in fig. 2. We 
will now cause an alternating current to pass through the 
field coils in the aka toes in fig. 4 and a like cur- 
rent to pass through the armature coils so that the mag- 


Fire. 3. 


netic forces of all the coils tend to project the lines of force 
through the armature path in the same direction. The 
self-induction will now attain its maximum value in all 
of the coils and the system, so arranged, will be practically 
opaque to the passage of current, as in the third case con- 
sidered in connection with fig. 1. In this condition the 


armature will have no tendency to revolve, as the magnetic © 


current defined by the magnetising forces of the field and 
armature coils will be the shortest circuit possible through 
the system and the forces between the field and armature 
will be in equilibrium. The points of contact of the brushes 
with the commutator will now coincide with the polar line, 
© D, of the field and armature. This, theoretically, will be 
the condition under which a perfect motor will work with no 
load. By this, I do not mean that the brushes would 
necessarily be at this point. They might, or might not, be. 

The last to be considered is the case wherein the mag- 
netising force of the armature is reversed, which can be 
accomplished by swinging the brushes, as last connected, 
through an arc of 180°, where they will again coincide with 
the polar line of the system. Here we have the magnetising 
forces of the field and armature coils tending to project 
lines of force around the circuit in opposite directions and 
we will have in all of the coils the same condition as we had 
in the armature coils apart from a field, or in the field coils 
apart from an armature, in the last case considered in con- 
nection with fig. 1. In this position an excessive current 
will pass through the coils and the armature and field will be 
in a condition of neutral instability. The slightest displace- 
ment of the armature in either direction will give it ten- 


Ie 


D 
Fia. 4. 


dency to move in that direction. In popular language, it 
would move by repulsion. | 
It will now be readily understood that there will be a 
position of the brushes between these extreme positions 
where the resultant opposing magnetic force of the armature 
will create a “reluctance” in the armature portion ef the 
magnetic circuit, less than the reluctance which would result 
from the removal of the armature altogether, leaving only anair 


space, and greater than the reluctance of an inert magnetic 
such that the self-induction of the coil would just be élimine 
This is, theoretically speaking, the desired condition, 


although practical considerations of regulation might dictate- 


some departure from this. By making the magnetic force 
of the armature coils of sufficient magnitude, this con. 
dition can be attained at the point where the brushes will 
give the most effective torque to the armature. With the 
armature clamped in this position the current will experi 

only the ohmic resistance of the coils and the motor wil 
take its maximum current, which will produce a powerful 


directive tendency in the armature to revolve. 


The acceleration of the armature in its attempt to restablish 
equilibrium will cause a diminution of the opposing fone 
exerted by the armature coils, which causes a rise in the 
self-induction and counter E.M.F. in the coils, and bya 
proper utilisation of this property the motor will be self. 
regulating for speed under varying conditions. 

Now a word about the relative magnetising forces of the 
field and armature coils. We know it is the practice ip 
constant current motors to make the magnetising force of 
the field greatly preponderate over that of the armatur 
and the armature core takes its resultant magnetic com- 
plexion from the field. It can readily be seen that this will 
not do at all for an alternating current motor, as the arm- 
ture must be able to outweigh the field in magnetising 
power. As a rough approximation, we will say that the 


- effective magnetising force of the armature coil must be 


equal to that of the field coils. As the effective magnetising 
force of the armature coils is not the whole magnetising force 
represented by the ampère turns of its coils we must make 
due allowance therefor.. : 

The relation which the effective magnetising force bears to 


the magnetising force is as follows :— | 


Let M = the total magnetising force of the armature 


turns, and » the effective force. Then _ = E; E being 
the average value of sin 6 between 0° and 90°. 


As x =~, if we find that the magnetising force of the 


armature must be times that of the field, letting N repre- 
sent the number of ampere turns on the field, and ¢ the 
number of ampére turns on the armature, it follows that 


which will give us the required effective magnetising fore 
in the armature. 

In designing the field of an alternating current motor it 
will readily be seen from the above that the coils must be s0 
disposed upon it as to counteract their self-induction when 
the proper degree of “reluctance,” or permeability, 1s 
d wl in the armature portion of the magnetic circuit. 1! 
is to say, the field should form a divided circuit in connection 
with the armature, the coil turns being equally distributed 
on each division. It would be perfectly possible to ays 
the above principle in a multipolar motor and armature, 

[ have rer the bipolar type for illustration only # 
being less complex in its nature. 

The type of field which I consider best adapted for alter- 
nating current motors is the simple ring circuit shown 1 
figs. 1, 2 and 4. Of course, other modifications may be 
used which would answer practically as well, but this seem 
to me to be the simplest and most ideal form. | 

Rotation of the armature can also be secured by ae 
circuiting the two brushes instead of causing a current 


flow through the armature coils. The current in the arms. 


ture coils will then arise from the inductive influence 0! ™™ 
field and the proper “ reluctance” may be produced by dr! 
ing the brushes around to the proper position relative W 
the field, which -will change the direction of the magnelisiDé 
effect of the armature coils. a 
I have watched with much interest the labours of sev 
able experimenters in the direction of designing 8 ji 
without the usual form of commutator for the revo oy 
element. While there is no doubt that such a oa a 
thing greatly to be desired, I have come to the conclus! 
after a careful analysis of the whole subject, that be à 
current of only one phase, that is to say, without tra ie 
ing the phase of the current by some means, we must Es 
commutator as a necessary function of continuous rev 
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ON ELECTROSTATIC SCREENING BY GRAT- 
INGS, NETS, OR PERFORATED SHEETS 
OF CONDUCTING MATERIAL.* 


By Sir WILLIAM THOMSON, D.C.L., P.R.S. 


I. Grating. 


1. Maxwell, in his “ Theory of a Grating of Parallel Wires ” 
(‘Electricity and Magnetism,’ Arts. 203—205t, and Plate 
XIII.), gives a very valuable and interesting two-dimensional 
investigation of electrostatic screening, and a most instructive 
diagram of “ Lines of Force near a Grating,” which power- 
fully helps to understand and extend the theory, and to acquit 
it of an accusation wrongly made against it in the last two 
sentences of Art. 205. It is only on the supposition of the 
grate-bars being circular cylinders that the investigation is 
less than rigorous : and that supposition nowhere enters into 
the investigation ; it merely appears in the word “ radius,” 
in the first line of the last sentence but one of Art. 204, and 
it is.contradicted in lines 3 and 4, and by the rest of the 
sentence, and by the next sentence. (See § 6 below.) 

2. The conclusion, “a =— 0°11 a,” in the last sentence 


of Art. 205, condemned as “evidently erroneous,” is quite 


correct, and very interesting. It shows that a corrugated 
metal plate agreeing with the equipotential surface c = 4a, 
exceeds in electrostatic capacity a plane metal surface through 
the poles of the diagram (Plate XITI.), with the surroundings 
described in Art. 204, and supplies the datum requisite for 
finding the exact amount of the excess. The reason for the 
greatness of the excess clearly is that the surface c = a, 
which just touches the plane through the poles of the diagram 
midway between the poles, is everywhere nearer than this 
plane to the other plate of the condenser. (See § 7 below.) 
3. For ¢ = a6 we have, by (11) of Art. 205, a = 0, and 
the corresponding equipotential, partially shown in Maxwell’s 
diagram, is a set of curves concave towards z =— o, and 
asymptotic to the lines + = (¢ + }) a, à denoting any integer. 
(See §§ 10 to 13 below.) For every value of c less than a/6, 
the equipotential is a row of ovals ; and the grating formed 
by constructing these ovals in metal has less electrostatic 
capacity in the circumstances described in Art. 205 than a 
plane through the poles or the ovals (this being no doubt 
what is meant by “a plane . . . . in the same position ” as 
the grating). 
_ 4. For every value of ¢ exceeding 4/6 the equipotential, 
instead of being the boundary of a grating, is a continuous 


corrugated surface, and its electrostatic capacity exceeds that 


of the plane through the poles. 

5. Begin now afresh, and let it be required to find the 
electric force in the air on either side of an infinite row 
of parallel bars at equal consecutive distances, a, each 
uniformly charged with electricity. Let p a be the quantity 


r unit length on each bar, so that p would be the surface © 


ensity, if the same quantity were uniformly distributed over 
the plane of the bars. Taking o in one of the bars, 0 x 
perpendicular to the bars, and 0 Z perpendicular to their 
plane, we find (by Fourier’s method) for the z-component of 
force at any point (2, 2) for which 2 is positive. 


+e "cos mz + e 2 mz + &c.) (1) 


Where m= 2 ala (2) 
Summing this we find 
= 
a (3) 


This has equal positive and negative values for equal 
positive and negative values of z, and it therefore gives the 
value of the z-force, not only for positive, but also for nega- 
tive, values of z. Taking now — /~ dz, with constant 
assigned to make the integral zero for 2 = + D, we find 

| 
sped, (log €" — 2 COS + €" v) (4) 
as the potential due to the grating, and two parallel planes at 
equal distances, p, on its two sides, each uniformly electrified 


before the Royal Institution. | 
line of formula (7) of Art. 204, delete À; in Art. 204, delete 2 in last 
of p. 250 (Edition 1873); and delete 2 in lines 6 and 16 from the 
foot of the page. 


with half the quantity of electricity of opposite sign to that 
on the grating. 

- 6. If now we construct in metal, c, any one complete equi- 
potential surface v,, of this system, and electrify it with the 
same quantity of electricity as that which we gave originally 
to the infinite row of infinitely thin bars ; and if we place 
metal planes, B, B’, at the two places of zero-potential 
(2 = + D), we have an insulated conductor at potential v,, 
between two planes, B, B’, at zero potential, and at distance 


2D asunder, on each of which the electric density is} p. For 


brevity, I shall denote the insulated conductor by 1. - 

Its electrostatic capacity per unit area of its medial plane 
(the plane of the original infinietly thir bars) is p Vp. | 

7. This conductor, 1, is symmetrical on each side of its 
medial plane, and consists either of an infinite number of 
isolated parallel bars, each surrounding one of the original 
infinitely thin bars, or of a plate symmetrically corrugated on 
its two sides, with maximum and minimum thicknesses res- 
pectively at the places of the infinitely thin bars, and the lines 
midway between them. For the case of isolated bars, let 2 c 
be the diameter of each, in the medial plane. Then, to 
ny Vp we must put z = +c and z = 0,in (4). Thus 
we fin 


Hence the electrostatic capacity of 1 in the circumstances is 


a 


which is greater or less than 1} (2x D), the electrostatic 
capacity that it would have if reduced to its medial plane, 
according as ¢ > or < % @ (compare § 5 above). The con- 
ductor, 1, to be a grating, implies sin? < 1,and therefore ° 
requires that 


>2 log 4) = 2 p (D —22.) (7) 


When v, exceeds this critical value, the conductor, 1, is 
the continuous plate corrugated on each side, which was 
described in § 7. The critical value corresponds to an inter- 
mediate case-of a plate so deeply furrowed on each side as to 
be just cut through by its two surfaces crossing at right 
angles ; and (7) shows that the electrostatic capacity of the 
conductor, I, so constituted is equal to that of a plane sheet 


of thickness 


2 a log | (2 or 444 (8) 


insulated midway between the two earth plates, B, B’, at the 
same distance asunder as they had with 1 between them. 

8. By (4), (5), and (7), we have for the equation of the 
surface constituting the two sides of 1 in this critical case, ~ 


€" — 2 cosm zx + € "= log 4 (9) 
Taking double the positive value of 2 which this gives 
when z = 0, we find 
2 a log [(1 + Vv 2)?]/(2), or (10) 
as the maximum thickness of 1. This is (1 + ¥v 2) /2, or 
1208 times the amount shown in (8) for the thickness of 
plane-sided plate of equal electrostatic ca ity ; which is 
just such a relation as is expected before calculation ! 
9. If @ (2,x) denote what v- becomes when in place of 


‘m D we substitute — m z in (4), we have the potential due 


to a uniform electrical force, p a m, or 2 x p, added to the 
z-component of the force due to the grating with its given 
charge of, p a, quantity alae length of each bar ; and it 
is the equipotentials and lines of force of this system that are 
represented in Maxwell’s diagram of Plate XIII. reproduced 
here. In it the resultant force for infinitely large positive 
values of z is parallel to o z, and of constant value 4 xp ; and 
it is zero for infinitely large negatives values of z. The 
approximation to these values is very close, at only so moderate 
a distance as 4 on either side of the grating. 

10. Choosing, in this system of section 6, any one of the 
multiple-oval equipotentials around the infinitely thin bars, 
that indicated by the shading, for example, which I have 
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added to Maxwell’s diagram, let c be the distance from the 
infinitely thin primary bar within it, at which it is cut by 
the plane of the primary bars. By putting in the expres- 
sion for @ (2, x), 2 = 0, and x = c, we find 


| 
(0, = p a log (11) 


as the potential at the surface of each of these chosen ovals. 
Construct now each of these ovals in metal, and let the 
supposed uniform force, 2 x p, be produced by uniform elec- 
trification of density — p, on a metal plane, B, at any great 
distance, 4, on the positive side of the grating. We thus 
construct a grating of thick bars of oval-shaped cross section 
which, when electrified with the same quantity of electricity 
as that to which we gave initially to the infinitely thin bars, 
and subjected to the influence of the equal quantity of nega- 
tive electricity on B, has @ (2, x) for potential through ex- 
ternal space from B (z = b), to infinite distance on the other 
side of the grating (2 = — ), and has for potential through 
all the portions of space within the surfaces of the grate 
bars the constant value expressed by (11). In this system 
the potential, for positive values of 2 great in comparison 
with a, is, by (4) with — m z instead of — m D, 


(%2) = —4rp2 (12) 


The difference of potentials between B and the grating is, by 
(6) and (5), 


| a 1 


4 sin? 
a 


Hence the electrostatic:.capacitys of {the;mutually insulated 
system, B, and the grating of oval 

_ capacity of a pair of parallel planes, B and a plane at a 
distance beyond the plane of the primitive infinitely thin 
bars equal to 


(4) 


11. If in (4) we put — » z in place of m D, we have the 
potential of a system in which besides the electricity of the 
primary bars there is distant electricity such as all in all to give 
at great enough distances on the two sides of the primitive 
bars uniform fields of z-force respectively equal to 


à : 
p(m + n), forz = + ©; andp(m— xn), forz = — æ (15) 


If, in (4) with — nz instead of + » pb, we put 


e— V/pa = © (16) 
we find, as the equation of the equipotential surfaces, 
— 2cosmu +e" 4+ = Ge" (17) 


By taking x = 0, or # = m, we fall back on the cases of 
$$ 5—8#, and §§ 9, 10, respectively. 
12. ‘To find an approximate equation for the equipotentials 
at distances around primitive bars small in comparison with 
«4, the distance from bar to bar, let z and z be so small that 


-shaped bars is equal to the - 


we may neglect all powers of m 2,-m 2, and n 2, above the 
square, which implies that © is small of the same order ag 
(m æ)? and (m 2)*, (11) becomes | | 


(18) 


where 7? denotes m~? c? 


This shows that, to the degree of approximation in which we 
neglect cubes and higher powers of mx, m 2, n 2, the equi- 
potential is a row of elliptic cylinders of eccentricity } nr, 
with the primitive bars of their foci and their greater dia- 
metral planes perpendicular to the plane of the primitive 
bars. When x = 0, the equipotential is a row of circular 
cylinders having the primitive bars for their axis ; and this 
is true to the higher approximation, in which we need only 


neglect powers above the cubes of m + and m 2, as we see by | 


going back to equation (17), with n = 0. 


13. The conclusions of § 12 are useful for detailed investi. 


gation of the screening effect of plane gratings of circular er 

elliptic, straight lel bars electrified with given quantities 

of electricity and placed with their planes perpendicular to 

the lines of force in a uniform field of force, and to corres- 

ponding problems in which potentials are given, as in 
well’s §§ 203—205. | 


14, Instead of a single row of parallel equidistant | 


infinitely thin bars in one plane, let us take for primitives 
or foci, as we may call them, two or more such rows 
parallel or not fparallel, all in one plane or not in one 
plane. We may thus form an endless variety of force- 
systems available for illustrating or helping to solve problems 
which may occur. Towards the several problems of electric 
screening we find important contributions by considering in 


two parallel planes rows of focal lines parallel to one another 


for one case and perpendicular to one another for another 
case. The consideration of three rows of focal lines in one 
plane, dividing it into equal and similar triangles alternately 
oriented in opposite directions, leads to a complete theory of 
electrostatic screening by a triangular lattice of metallic wire 
or ribbon. The fundamental potential formula for this 
system obtained by summation of expressions given, each by 
an application of (4), to one of the the three rows, 1s 


1 
V = 108 cos Ip-+e*)™ (e™ —2 cos mg+e™)” 


(e"—2 COS mr + €" 


where a, b, c, denote the intervals between the successive 
lines of the three systems, w a, p b, « c, the quantities of elec- 
tricity per unit length of bar in the three systems ; p, % 1% 
special co-ordinates of the point for which (19) expresses 


potential, viz., 2, its distance from the plane of the focal bam ~ 


and p, p, 7, its distances from three planes drawn perpel” 
dicular to this plane through a bar of each of the thre 
systems ; D the value of z for a plane for which the 

is zero, and, lastly, : 

= m = 2xb,n = (20) 

For the present, however, we may confine ourselves to the 
case of two rows of focal lines dividing a plane into square 
and charged, both rows, with equal quantities, p, of 


+2r(w+p+e)D (19) | 
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tricity per wait length. The potential formula, a particular 
case of (19), 

pal 08 —2 COS 


"45: The consideration of the equipotentials of this surface 
is very interesting, and is illustrated by a model submitted 
to the Royal Society. The equipotential lines in the plane 
of the focal bars given by the equation | 


ME 
16 ( sin sin "" (22) 


are shown in the accompanying diagram of curves. 

16. Considerations quite analogous to those of §§ 6, 7, 8, 
and again the other considerations analogous to those of 
§§ 9—18, are, after the full explanations there given, easily 
completed so as to formulate a full theory of electrostatic 
capacity and electrostatic screening for. square nets of wire 

ged to clectric..action giving uniform fields of force at 
distances on each or on one side of the plane of the net, con- 
siderable in comparison with a, the side of each square. 

17. In what follows we shall for brevity call any thin sheet, 
whether plane or not plane, which answers to the description 
contained in the title of this paper, a porous sheet or a porous 
surface; understanding that its radii of curvature are every- 
where large in comparison with its thickness. The diameters 
of pores may be large or small in comparison with the thick- 
ness. We shall call the electric density of a porous sheet 
the total quantity of electricity with which it 1s electrified, 


‘reckoned per unit area of continuous surface approximately 


agreeing with it. 
_ ‘18. In what precedes we have virtually a complete investi- 
gation of the screening effect of a homogencous plane porous 
sheet against the electric force of a uniform field with lines 
of force perpendicular to the plane. Let it now be required 
to find the screening cffect of a non-plane porous shcet against 
a-uniform field of clectrostatic force, and of a porous shect, s, 
plane or pe bag against the electrostatic force of any given 
electrified bodies. | 
19. Let 9 be the potential of the given electrified bodies at 
any point (x, y, z) of the space occupied by s, and let p be 
the unknown electric density of s at (a, y, 2), under. the in- 
fluence of those bodies. To make the problem of finding p 
determinate, we might suppose either the total quantity of 
electricity on 8, or the potential, c, at which: its metal is kept, 
to be given. We shall take the latter supposition, and call 


the given potential c. | 


. 20. Let g denote the potential which wonld be roduced 


hy the electricity of s if it were spread continuously over a 
continuous surface agreeing with s, with electric density 
equal to p at (x, y, 2), and let 


oT pep (23) 


denote the potential in the metal of s, due to the actual dis- 


tribution of ‘electricity on its surface. | 

21. To understand the meaning of this notation, y, con- 
sider a large area around (+, 7, 2), so large that its border is 
very distant from (a, y, z) in comparison with the thickness 
of the sheet, and with the diameters of its apertures, but not 
80 large as to deviate sensibly from the tangent plane at 


(2, y,2). Let the electricity of all the surface of s beyond A 


changed from the imagined continuous distribution to the 
actual distribution on the surface of the perforated metal. 


This change will make no sensible difference in the potential 


at (x, y, 2). Next, let the imagined continuous distribution 
of uniform clectric density, p, over the continuous area, A, be 


‘changed to the actual distribution of the same quantity over 


the surface of the perforated metal of the porous sheet, A. 
augmentation of potential at (x, y, z) is what we denote 
Pp, where is clearly.a coefficient de nding on the shapes 
ane magnitudes of the perforations, that is to say, on the 


oon surface of the perforated metal. It would be zero 
Af there weré no perforations, and we shall see that the 


greater it is the less is the screening efficiency. We shall 


therefore call y the clectric permeability, and y? the electric 


screening ‘efficiency of the porous sheet. The sheet is 


mogeneous as to. the permeability or screening efficiency 


if y has the same value for all parts of it, but we need not 


Assume this to be the case ; on the contrary, we shall suppose 


4°8 ampères, and the available power between : 
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es be any known function of (x, y, 2). In §§ 5—16 we“ 
ave the explanations necessary for determining y in the 

various cases of gratings and nets there described. 

22. The equation of electric equilibrium is | 
| (24) 

[Solutions for spherical and cylindric surfaces follow.]' _ 


THE DE MÉRITENS BATTERY.~ 


Our readers are already acquainted with the r sent by 
M. de Méritens to the International Society o Électricians 
at their meeting on the 4th of February last.* This paper 
gave rise to criticisms prescnted by various members of the 


- society at the meeting on the 4th of the following month, at 


which meeting M. de Méritens was unable to be nt. :. 

We take the following criticisms from the Bulletin of the 
Socicty :— | bands 

M. HospitaLierR.—The communication made by M. 
de Méritens at our last sitting on the “Galvanic Battery 
in Industry” has been the subject in the political press of 
several highly eulogistic articles. Without attaching to these 
articles greater importance than they we will now 
deal only with M. de Méritens’s paper, and we will bring 
against his assertions the results of experiments made at the 
Ecole de Physique et de Chemie Industrielles, Paris, upon 
au clement supplied to us by M. de Méritens, he having 
charged this element himself, and followed its working for 
the first few hours.’ As we said at the last sitting, contradict- 
ing M. de Méritens, the electromotive force of theelementis onl 
°8 of a volt and not 1°3 volts; and besides, as the dilu 
sulphuric acid is exhausted, this force falls to-75 of a volt: It is 
true, that: at the commencement, with new carbons, it is 
sible: to obtain °8 volt. We remember that in 1885, M. 
Jablochkoff obtained 1°8 volts from his chloride of calcium 
battery, by first soaking his carbons in nitric acid, . . . .. 
to clean them. ‘In M. de Méritens’s battery, where nothing 
but sulphuric acid'and zinc is used, we cannot obtain cither 
theoretically or practically more than ‘8 of a volt. . This is 
what we have found. OH. (5 

Under ‘the conditions of maximum available power, a 


‘similar battery would thus give only ‘4 of an effective volt ; 


but by increasing the external resistance, the output is 
diminished, while the rendering is increased, and ‘à of an 


effective valt can be obtained per clement, or 2,000 ampere 


hours per kilowatt-hour, which corresponds to an expenditure 


of 2,460 kilogrammes of zinc and 6 kilogrammes of sul- 
‘phuric. acid per kilowatt-hour. Estimating the zinc at 70 


francs per 100 kilogrammes, and sulphurie acid at 10 francs 
per 100 kilogrammes, we arrive at an expenditure. of 2°35 
francs per kilowatt-hour, whereas the central stations only 
charge the consumers of clectrical energy half that sum. 
The cost prices vary between 30 and 80 centimes, according 


to the local circumstances, the daily: consumption, the price 


of carbon, taxes, &c. As regards constancy, the element 


experimented upon when discharged over an external resist- 


ance of ‘1056 of an ohm, gave a quantity of clectricity cqual 
to 63°1 ampere-hours, which corresponded to all intents to 
half the sulphuric acid contained in the 1,500 cubic ‘centi- 
metres of solution. The current varied between se - 
and 2° 
watts. These variations are sufficient to prevent’ the direct 
application of the battery for lighting purposes, and they 


would have been still greater if the exhaustion of the acidu- 


lated sulphuric solution had been carried further, == |. 
In the case in which the zinc is to be electrolysed in 


-order to be used again, it follows from our experiments that 


the polarising electromotive force of the electrolytic zinc-iron 
bath is about ‘5 of a volt, and that it would: be necessary to 
supply at least *6 to ‘7 of a volt in order to introduce a cur- 


rent of sufficient intensity. Under these conditions, the 


electrolysis of the sulphate of zinc would require from a 


‘steam engine working a dynamo more energy than the battery 


would have furnished in the first period of its term. of 
working. We should thus, at the utmost, realise only a 


+ The “Galvanic Battery in Industry.”—Exzcrnicat Review, 
. - . D 
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second rate accumulator, wanting in constancy and in simpli- 
city, requiring more or less complicated manipulations to 
enable it to pass from the period of charge to the period of 
discharge, and giving an insignificant effective difference of 
potential. | | 

We can only 8 from memory of the utilisation of the 
hydrogen gas produced by the battery while at work, this utili- 
sation being impossible in the greater number of applications. 

In order to ascertain the advantage-gained by the use of 
the platinised lead covering the carbon electrodes, we made a 
second cxperiment with the same zinc andthe same carbons, 
under the same conditions of available circuit. The output 
was a little diminished in consequence of a slight increase in 
_ the internal resistance, but the constancy of the output was 
maintained during a longer period. It would be easy to 
obviate this increase of resistance by surrounding the plate 
of carbon with a frame of melted lead. The consumption 
of zinc was rather greater than that indicated by the theory, 
the plate of zinc not having been re-amalgamated in this 
second experiment. 

A third experiment was made with the same plates of 
carbon, substituting some ordinary amalgamated zinc for M. 
de Méritens’s pure amalgamated zinc. The actual consump- 
tion far exceeded the theoretical, showing that ordinary zinc 
could not be employed with this battery, which -would again 
increase the cost price calculated above, for pure zinc costs 
140 francs per 100 kilogrammes instead of 70 francs. 

In short, M. de Méritens’s battery presents no special ad- 
vantage of a nature to warrant the enthusiastic reception it 
has met with, and makers of dynamos have no cause to fear 
from this battery a rivalry which only exists in the imagina- 
tion of its promoter. 

M. Prcov : M. de Méritens’s paper contains also in the 
part not relating to electricity grave errors which it is im- 
possible to overlook. These relate to the hydrogen given off 
and the motive force that can be obtained from it. M. de 
Méritens says :—1 kilogramme of hydrogen represents about 
14 cubic metres of gas, the atmospheric air being 1. 

The first error arises from a confusion between the density 
as compared to air and the specific weight. Hydrogen is 
quite 14 times cs light as air, but the latter weighs 1°293 
kilogrammes the cubic metre, so that the kilogramme of 
hydrogen occupies only 11°25 cubic metres and not 14. 

The other error is much more serious and is difficult to ex- 
ra One cubic metre of .pure hydrogen, says M. de 

éritens, employed in a gas motor, gives about three steam 
horse-power. Now, the steam horse-power hour, is equal to 
270,000 kilogrammetres or 635 calories. Three horse-power 
hours are thus equal to 1,900 calories. 

The kilogramme of hydrogen occupying 11°25 cubic 
metres is capable of developing, while burning, 34,000 
calories. The cubic metre, therefore, can only give at the 
most 3,020 calories. 

If out of these 3,020 calories 1,900 can be transformed 
into mechanical work, the gas motor would have a total ren- 
dering (the product of the thermic rendering by the organic 
rendering) of *63. 

This would be marvellous, but unfortunately it is very 
far from being the fact. 

According to M. Witz,* the thermic rendering alone of 
the Otto compression motors is only ‘38. Moreover, this 
value must be multiplied by the organic rendering which, 
according to M. Webrlin,f does not practically exceed °38, 
let us say ‘4. 

' The total rendering of the gas motor, therefore, does 
not exceed ‘15, instead of amounting to ‘63 as estimated by 
M. de Méritens. 

In some recent experiments performed, with the greatest 
care at the-Conservatoire by Prof. M. Hirsch,t he obtained, 
from a motor of 16 H.P., the horse-power hour by means of 
an expenditure of 600 litres of gas. Estimating the latter at 
5,300 calories per cubic metre, he deduced from it a maximum 
rendering of “20. It is hardly n to remark that in 
the industrial world such good results are not obtained. 

Keeping to the value ‘15, we conclude from it that the 
cubic metre of hydrogen does not give three horse-power 


* “Etudes sur les Moteurs à Gaz Lonnant,” by A. Witz. QE 

+ “Les Moteurs à Gaz à l'Exposition Universelle de 1889,” by Ch. 
Wehrlin. 

+ “ Annales du Conservatoire,” 2nd series, Vol. IL., 4th column. 


hours, but only “715 or $ths of a horse-power hour, and that ca 


the kilogramme does not yield 42, but only 8. 
M. Serrin (HENRI): The electrolytic treatment of the 
sulphate of zinc by employing an anode of iron, as g | 


by M. de Méritens, has one great objection. In the i 
of the year 1890, I,-with the help of. M. Archerean, suas | 


several experiments on this subject. The deposit of sine 
which at first is very bright and very pure, becomes 

alloyed with iron, seeing that the solution is charged'With 
sulphate of iron, and that the iron and zinc are deposi 


simultaneously. Notwithstanding all our efforts, we found 


it impossible to overcome this difficulty. 


At the meeting of April 1st, on the occasion of the ree 3 


of the preceding sitting, M. Hospitalier called attention ty 
the fact that in the Bulletin, the text of which we have 
already quoted, after the phrase, “a fait l’objet, dans la presse 
politique, de nombreux articles fort élogieux,” the words, 


“articles dont on connait la valeur et le prix ” have’ beep . 
_ omitted, and he asked that they may be inserted, so that . 
uttered words that he shotld 


may not be supposed that he | 
not habe said in the presence of M. de Méritens. 1640 
The President n 
permission to speak. The latter then replied as follows :— 
Gentlemen, I had done M: Hospitalier the honour of 


believing that he had suppressed of his own accord’'th  ! 


phrase which he has just publicly asked to be restored, 
This phrase is as follows :—“ Eulogistic articles on’ the 
battery presented by M. de Méritens have appeared in the 
daily papers; if we do not admit their value we at all 
events know their price.” 3,38 

This is the first time that a scientific discussion has taken 
such a form before this society. (28 

The ill-feeling towards myself is evident. But in thus in- 
juring the reputation for courtesy which has hitherto been 
attached to the deliberations of the International Society of 
Electricians, M. Hospitalier has shown himself wanting in 
respect towards the President and towards you all, gentlemen. 


en he substitutes abuse for scientific argument, he gives - 


you, beforehand, a proof that he will not be impartial, and 
Tr he has not been. 

M. Hospitalier says, quite correctly, that some + 
have been made at the School of Physics and Ch 


Paris, on an element supplicd by myself and mounted a 


myself, and that I followed its working for the first few 
hours jay 


But M. Hospitalier has forgotten to mention the constants 
which were found in my presence, and which I wrote down 


at his dictation. They are as follows :— . 


The element consisted of 1 plate of zinc about 1 deci- 


metre square. At the beginning of the experiment the oùt- 


put was 6°5 ampères ; when I left it was 6°4 amperes. 

electromotive force in work was at the beginning ‘64 of 4 
volt, and at the end -65 of a volt. This is what was found 
in my presence, 2.e., an electromotive force in work. more 


than 30 per cent. higher than that announced by M. Hospi- 


talier. 

I do not know what took place after my departure; I only 
speak of what I saw myself. | 

As in such a case one ought not to speak without proof, 
here is an element working before your eyes. It gives, 
believe, an output of 12 to 15 empéres. On this being tried 
the intensity was 9 to 10 ampères, and the electromotive 
force nearly ‘8 of a volt. , 


I request the President to be kind enough to appoint 


one of our colleagues to test what I say. It is easy (0 
obtain, with this element, and you have the proof of what 
say before your eyes, an available electromotive force of 7 


of a volt as a minimum. Under these conditions the 0on- 


sumption of zinc per horse-power hour is 1,200 kil 


or rather less than half the quantity indicated by M. Hop 


talier, viz., 2,460 kilogrammes. 

My opponent finds fault with my element on the ground 
that the output and the electromotive force diminish with the 
consumption of the sulphuric acid. This drawback 18 col 
mon to all possible valtaic combinations, and even to steal 
generators, which cease to supply steam when there 18,2° 
more coal. à 

As regards constancy, it is evident that as the sulphur 
acid is consumed, the constancy diminishes, and for the 


reason I took care to introduce into the element an org G 


owed this, and gave M. de Méritens 
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to keep the liquid at the same degree of acidulation. 
Thus there is absolute constancy for from 25 to 30 hours. 
M. Hospitalier determined the constancy of the element after 
having refused to make use of this arrangement. Naturally, 
he obtained a very variable constancy. In this case it was 
not my element that he experimented upon, but a modifica- 
it created to suit his purpose. 

As to the calculation made by my opponent to prove that 
the re-formation of the zinc by the electrolysis of its sulphate 

means of a soluble anode of iron is of no advantage, they 
are evidently wanting in accuracy, since they are based upon 
the supposition that the maximum available electromotive 
force is ‘5 of a volt, whereas, in my element, it is really ‘7 
of a volt; i.e. 40 per cent. greater. . 

M. Hospitalier wished to know the object of the 
inised lead covering the carbon electrodes :— 

“ We made,” says he, “a second experiment with the same 
zinc and the same carbons under the same conditions of 
available circuit. The output was a little diminished in con- 
sequence of a slight increase in the internal resistance, but the 
constancy of the output was maintained during a longer 

od.’ This result is not peculiar to the element experi- 
mented upon. The less steam is given off the longer does 
the fuel last. “It would be easy,” adds M. Hospitalier, “to 
obviate this diminution in the output and increase of resist- 
_ ance by surrounding the plate of carbon with a frame of 
melted lead.” If I understand rightly, this means that it 
would have been better not to destroy my lead-carbon or 
lead-platinum couple, as it would have to be reconstructed 
afterwards in order to reap the same benefit from it. M. 
Hospitalier proves that he has recognised the use of the 
ised lead covering the carbon electrodes. | 

In short, Gentlemen, I have no reason to alter the figures 
which I had the honour of submitting to you on the 4th of 
February last, relative to the electromotive force, the output, 
and the constancy of the element I submitted to your 
notice. My figures are under the truth. In my opinion, 
the fact of avoiding polarisation in an element with one 
liquid alone, obtaining all the electrical energy required, 
with complete constancy and under conditions of economy 
not realised by any other voltaic combination, is worthy of 
your attention. 

The observations made by M. Picou, besides being ex- 
pressed in a more Parliamentary style than that used by his 

ecessor, have also more foundation. If it is true that a 
ogramme of pure hydrogen can furnish three and a-half 
times as many calories as a kilogramme of lighting gas, I 
was not correct in saying, as I did in my communication of 
February 4th, that a cubic metre of pure hydrogen gives 
three and a-half times as many calories as a cubic metre of 
lighting gas. M. Picou has called attention to my error, 
and he is right. 
__M. Serrin, together with M. Archereau, made in the 
course of the year 1890 several experiments in order to 
arrive at the extraction of zinc from the sulphate formed in 
galvanic batteries. These gentlemen, after several attempts, 
“were not able to succeed in preventing the iron from being 
deposited on the cathode at the same time as the zinc. With 
all due respect to their competency, which I kave pleasure in 
acknowledging, the fact that they were not able to find the 
solution of the problem does not prove that this solution is 
not to be found. I have here some samples of zinc extracted 
from the sulphate in the batteries by my own process. If it 
were impossible to arrive at a good result these samples would 
contain iron, but there is no trace of it in them. 

M. HospiTALIER : Gentlemen, in the first place I wish to 
refute the accusation of ill-feeling. I merely wished to per- 
form an act of honesty in calling attention to the phrase 
which I had used in the absence of M. de Méritens, for it 
en have been thought that I dared not repeat it before 


I was led to say what I did of the journals by the paid 
enthusiasm with which this communication was received. 
à ty will now come to another question which concerns M. 
Le critens himself. He accuses me of partiality. It is not 
a e partial to bring before you results found, not by my- 
et but by my pupils. We cannot be accused of partiality 
i à matter respecting the formation of financial companies, 
as neither my pupils nor myself have ever formed any. 
volt maintain what I said, viz., that we could obtain ‘8 of a 
at the beginning of the experiment with good new 


carbons, but that the electromotive force had diminished 


with the consumption of the acid in consequence of the 
formation of the sulphate of zinc. This is true, and I. 
regret not having the curves with me which I brought at the 
last sitting, and which are now being engraved for publica- 
tion in the bulletin of the pupils of the school. at 
I maintain the accuracy of the results obtained at the 
school, and summed up in my communication, the experi- 
ments having been made with instruments incomparably 
more exact than those of M. de Méritens, who measures 
electromotive force with a Desruelles voltmeter, giving a 
deviation of 3 to 4 millimetres per volt. | i 
To settle the matter, I request that the experiments be 
made again at the Central Laboratory, and that a battery be 
sent to M. de Nerville, who will not, I think, be of 
partiality by M. de Méritens, as he has not taken part in the 
resent discussion. We shall see on which side the truth 
ies, after the examination of the results obtained at the 
Central Laboratory, both as regards the constancy and the 
consumption. | À 
After a few more remarks, and at the request of th: 
President, M. de Méritens consented to send a b..ttery to the 
Central Laboratory to be experimented upon. 


LONDON COUNTY COUNCIL. 


Son weekly meeting the Highways Committee reported as 
ows :— 
Exxcrric ORDERS, 1891. 


On the 13th cf Jan last we reported to the council in general 
terms upon the new model form of provisional order, issued by the 
Board of Trade; and the council, upen our recommendation, gave 


‘instructions that the Board of Trade should be informed that the 


council desired various amendments of detail soas to make particular 
orders co nd in substance with the principal orders granted last 
peo: D in these details to be settled when the orders were 
eposi 

e have now had under consideration a number of orders forwarded 

by the Board of Trade, of which the following is a list :— 
(a) Wandsworth district electric lighting provisional order. 
b) City of London electric lighting (Brush) provisional order. 


c Islington ” “9 ” 
d Camberwell A ” ” ” ” 
e) St. Luke’s, Middlesex ” ” ” 
Clerkenwell cals ” ” ” 
Westminster ” » ” ” 
h) Woolwich ” ” ” ” 
Hackney ” ” ” 
) Chelsea 


” 9 ” LL 

The board asked that any observations which the council wished to 
offer should be sent in at the earliest possible moment. We have 
accordingly taken these orders into consideration, and under the 
authority of the resolution of the council above referred to, have 
suggested, to the Board of Trade that the following amendments 
should be made in them— 

Wandsworth, Islington, Camberwell, St. Lake's, Middlesex, Clerken- 
well, Woolwich, Hackney and Chelsea Orders.—That the duty of ap- 
pointing auditors be left with the Board of Trade ; that the regulation 
with reference to overhead wires, contained in clauses 10 and 83 of the 
Wandsworth order and corresponding clauses of the other orders, be re- 
cast so as to correspond with the form of clause in the orders of 1890; 
that the guarantee period for consumers be reduced from three years to 
two; that the definitions of the duties of inspectors, be, as in the orders 
of 1890, entirely left in the hands of the council or the Board of Trade 
according as the inspectors are appointed by one or the other; that 
the supplying of maps and plans of the authorised arcas be made 
obligatory on the undertakers; that the purchase clauses be made to 
run from the 26th of August, 1889, and not from the date of the 
passing of the Acts confirming the orders; verbal and minor 
amendments. ; 

City of London (Brush) Order. — The suggested amendments in 
this case are confined to unimportant alterations of detail. | 

Westminster Order.—The only amendment, other than verbal, we . 
had to suggest in this order was that the council’s bridges should be 
excluded from the area. 

We recommend that the course taken by us with reference to the 
above-mentioned electric light provisional orders be approved. 

Subways. 

We have considered an application by the superintending engineer, 
Post Office Telegraphs Department, for permission to suspend an 
additional cable in the Victoria Embankment subway to the existing 
line of pipes between New Bridge Street and Charing Cross; to laya 
line of 3-inch pipes across the carriageway opposite the south end of 
Craven Street, and to take one end of emp) g 1 into the mm or À and 
to connect the end of an additional line of 3-inch pipes with the sub- 
way at New Bridge Street. There ap to be no objection to what 
is proposed ; and we recommend that the sanction of the council be 
given to the execution by the Post Office Telegraphs Department of 
the works above specified, upon condition that all the works shall be 
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carried out, and that any damage that may be donc to the subways 
or to the carriageway of the Victoria Embankment in their execution 
shall be made good; under the supervision and to the satisfaction of 
the council's ‘chief engineer, and at the sole cost of the Post Office 
Telegraphs Department. — | | PONT, 
. We have considered an application from the Exchange Chap ag om 
Company, for permission to lead a wire from the existing eable in the 
subway of Shaftesbury Avenue into the Lyric wine bar, No. 8 in’ that 
thoroughfare. We see no objection to what is proposed; and we 
recommend that the required ission be given to the Exchange 
Telegraph Company, to make the connection referred ‘to in the yo 
cation, upon condition that the work shall be carricd out, and that 
any damage that may be done to the subway in the execution of the 
work shall be made good, under the su ision and to the satisfaction 
of the council’s chief engineer, and at the sole cost of the company. 
Norices UNDER Exxcrric LiGHTING ORDERS AND ACTS. 

We have considered notices from the Westminster Electric Supply 
Corporation as follows :—’ 

20th March, 1891, of intention to lay mains in Norfolk Street and 
Wood’s Mews. 

26th March, 1891, of intention to lay mains in Park Street, Aldford 
Street, South Street, Farm Street, Deanery Street, and John Street. .. 

26th March, 1891, of intention to lay mains in Markct Street 
Chapel Street, East, Little Stanhope Street, Shepherd Street an 
market, Carrington Street and Whitehorse Street. 

26th March, 1891, of intention to lay mains in Gilbert Street, 
Thomas Street, South Moulton Street, Sedley Place, Woodstock Street, 
Blenheim Street, and Dering Street. 

26th March, 1891, of intention to lay mains in Mill Street. 

4th April, 1891, of intention to lay mains in Lees Mews and 
Shepherd’s Court. | 

e proposed works are similar to those sanctioned by the council 

on previous notices of this company ; and we recommend that the 
sanction of the- council be given to the works referred to in the six 
notices of the Westminster Electric Supply Corporation, one dated 
20th March, three dated 26th March, oad one dated 4th April, 1891, 
upon condition that the company do give two days’ notice to the 
council’s chief engineer before commencing the work in any of the 
streets specified in the notices; that the mains be laid under the 
footways wherever it is found practicable to do so ; and that the covers 
of the boxes to be used shall consist of iron frames filled in with 
material to suit the paving. 
‘The same company has asked sanction to the mains for Grosvenor 
Crescent being laid on the north side of the thoroughfare, instead of 
on the south side as shown upon the plan approved by the council on 
the Ist April last year. We see no objection to the proposed altera- 
tion; and we recommend that the council do sanction the laying of 
the Westminster Electric Supply Corporation’s mains on the south 
side of tytn Crescent instead of on the north side as previously 
approved. 

We have also considered notices from the Kensington and Knights- 
bridge Electric Lighting Company, dated 23rd March and Ist April, 
1891, respectively, of proposed extensions of mains in Park Place, and 
in Chapel Place. The proposed works are unobjectionable ; and we 
recommend that the sanction of the council be given to the works 
referred to in the notices, dated 23rd March and ist April, 1891, re- 
oy of the Kensington and Knightsbridge Electric Lighting 

The: London Electric Supply Corporation has served notices as 

follows :—26th March, 1891, of intention to lay distributing mains in 
‘St. Martin’s Lane and Court, Peter’s Court, Cecil Court, Cranbourne 
Street, Great Newport Street, Charing Cross Road, Bear Street, 
Leicester Square, and Hunt’s Court. 6th April, 1891, of intention to 
lay distributing mains in Great and Little Queen Streets, Queen 
‘Anne's Gate, Broadway, Great Chapel Street, Tothill Street, Broad 
Sanctuary, and Little George Street. 6th April, 1891, of intention to 
‘lay distributing mains in Duke Stréet and Piccadilly. 
' These works xe of the usual character, and we see no objection to 
them. We recommend (a) That the sanction of the council be given 
to the works referred to in the notices of the London Electric Supply 
‘Corporation, one dated 26th March, and two dated 6th April, 1691, 
upon condition that the company do give two days’ notice to the 
council’s chief engineer before commencing the works in any of the 
specified streets ; that the mains for Charing Cross Road be laid and 
‘properly protected in the subway there; that the positions to be 
ee by the mains in the subway be subject to the approval cf 
the chief engineer of the council, and that the work of placing them 
be carried out to his satisfaction; that the mains in the other 
thoroughfares specified in the notices be laid under the footways, and 
be pe 9 inches below the under side cf the paving wherever it is 
found practicable to do so; that where the mains cross the carriage- 
ways they be kept at the same depth below the concrete or the rcad 
material as the case may be; and that as an additional precaution 
against accident through defective insulation of the mains, each of 
the street boxes shall be provided with an inner as well as an outer 
cover, each insulated from the other as far as practicable, and that 
‘the outer cover shall be efficiently connected to carth. (+) That the 
clerk be instructed to forward to the company a notice requiring it to 
lay the mains for Charing Gross Road, referred to in the notice dated 
26th March, 1891, in the subway of that thoroughfare. 

We have also considered a further notice from the same company, 
dated 26th of March, 1891, of intention to lay distributing mains in 
New and Old Bond Streets. This notice is for a system of low 
tension mains with transformers ; but the particulars supplied by the 
company are insufficient, and until further information, which has 
been asked for, shall have been received, the council’s chief engineer 
‘will be unable to report upon the propcsed works. In these circum- 
stances we reccmmend that the council do formally disapprove -the 
works referred to in the nctice dated 26th March, 1891, of the London 
Electric Supply Corporation, | 


_ have given instructions for arrangements being made fors 


We hare also to report the receipt of the undermentioned Notices, 
given in accordance with the resolution of the council to âccept-fém 
days’ (instead of one month’s) notice in respect of the laying of 
service lines from mains already laid:— | | | eh 
From the London Electric Supply C 
19th March, 1891—To 12 and 39,. 


ration— 
ark Lane, and 27 and 29, 


Norfolk Street. 

19th » —To 57 and 64, Grosvenor Street. 
19th 9 » —To 117, 118, 125, 126, and 127, Piccadilly, . 

‘19th: ,, » To 24, Grosvenor Square.  . :, . . 
19th ,, , —-To 98, Piccadilly, and 24, Grosvenor Street, 
23 » To 41 and 43, Brook Street, 
| and 16, Davies Street. 
26th ,, :,, —To 24 and 64, Grosvenor Street, and 5, Halt. 
26th ,,  ,, —To 1, Upper Brook Street, and 23, Grosvenit 
uare. | 

26th ,, —To 6, Clarges 


Street, 3, Grosvenor Street, 
and 72, South-Audley Street. : ::;:2, 
28th ,, » To 38, Berkeley, Square. 
i —To 19, Grosvenor Square. 
Ath ,,  ,, —To 35, Grosvenor Street. 
From the Electricity Supply Corporation— 
31st March, 1891—T'o Charing Cross Hotel. 
» The Electricity Supply Corporation having’ applied for sanction t 
an enlargement cf the street-box in the footway at the corner‘of 
Bedford Street, by means of which two boxes in the carriage wayot 
the Strand already sanctioned will be rendered unnecessary, we have, 


in: order that the work might not be dard, given the requimd 


sanction to the alteration. that the course taken 
by us be approved. | VA Vs Si 
The Notting Hill Electric Lighting Company has given a notice, 
dated 7th April, 1891, of proposed extension of mains in Pembri 
Crescent, Holland Park, and Linden Gardens.. The proposed wor 
are unobjectionable, and we recommend that the sanction of ‘the 
council be given to the works referred to in the notice, dated Ja 
April, 1891, of the Notting Hill Electric Lighting Company;upon 
condition that the company do give two days’ notice to the couneil’s 
chief engineer before commencing the work; that the cover-stonés 
of the culvert shall be not less than 2 inches thick ; ‘and that wher 
the culvert crosses the car-way, there shall be at least 9 inches thick- 
ness of Portland cement concrete above the cover-stones of theculvert 
in addition to the road material. ; iy be 
The same company has called attention to the fact that its 
supply is by low-tension direct current, and has asked that the require- 
ment attached to the council's sanction, given on 24th March last, to 


We recommen 


the works referred to in company’s notice, dated: 12th March,:1891, 


that each of the street boxes shall be supplied with an inner as well 
as an outer cover; may be withdrawn, and that the boxes : may be of 
the pattern previously approved by the council. As this Sr 
is a low tension system of supply, there is no reason for requiriug 


‘additional precaution; and we recommend thes the Notting Hill 


Electric Lighting. Company be informed that tue council will not 
insist upon compliance with the requirement attached to its consent 
to the works referred to in the company’s notice, that each of the 
street boxes should be provided with a second cover, and that boxes 
of the pattern previously approved may be used. 6) 
The Metropolitan Electric Supply Company has given a notice, 
dated 19th March, 1891, of intention to lay two service lines in the 
Strand and Exeter Street. There appears to be no objection to these 
works ; and we recommend that the sanction of the council be given to 
the works referred to in the notice of the Metropolitan Electric Supply 
Company, dated 19th March, 1891, upon condition that the company 
do give two days’ notice to the council’s chief engineer before com 
mencing the works; that the mains be inclosed in iron pipe or effi- 
cient casing, and be laid under the footways wherever 16 1s 
practicable to do so; that, as an additional precaution aga 
accident through defective insulation of the mains, each of the street 
boxes shall be provided with an inner as well as an outer cover Isp 
lated from each other as far as practicable, and that the outer cover, 
which shall consist of an iron frame filled in with material to sui 
paving, shall be efficiently connected to earth. 
We have considered a letter from the London Electric Supply 
Corporation, stating that it is frequently found necessary to lay ase 
of a different size and description to those specified in the compan 
notices to the council ; and asking that a general description may de 
accepted for all sizes of mains, notice being afterwards given of 
sectional area to be occupied when it shall have been finally 
which size of main is to be see to the À 
of the company being complied with, provide at the compal 
give in cae ae sufficient notice as to the size of the wine be 


“used, and that in all cases a general description of the main be seat 


with the first notice. We recommend t 
Supply Corporation be informed to this effect. 


ELecrric TESTING STATION. 


the London Electric 


.. We have to report that, it being necessary for the purpose 


% | 
testing electric meters to obtain a supply of current to the mr 
testing station from the Metropolitan Electric Supply mé + 


and for the necessary fittings to be obtained at a cost 


exceeding £40. 


We have considered a letter from the secretary of the 
Standards Committee of the Board of Trade, inviting the “out, 
to suggest the names of one or two gentlemen to give evident rs 
reference to the adoption of standard measurements. As MAS 
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eoossary concomitant of the duty of certifying electric meters and 
; ka have retained Professor Silvanus Thompson, who has 
acted as our adviser in connection with the equipment of the Council’s 
electric testing station, to attend and give evidence before the com- 


mittee. 


PARLIAMENTARY NOTES. 


LIGHTING. 


In answer to Mr. S. Balfour last week, 3 

Sir M. Hicxs-Buacu said: It is not intended to grant a third pro- 
visional order under the Electric Lighting Acts in any urban district 
where there are already two electric lighting companies empowered 
by provisional orders to supply electricity, unless there are stron 
reasons to suppose that one of such electric lighting companies wi 
be unable to exercise their powers within a reasonable time. Where, 
however, this is the case, I do not think that it is desirable that 
the inhabitants of a district should be entirely debarred from the 


advantages of competition. 
TELEPHONES IN IRELAND. 


In answer to Mr. Dickson on Monday night, 

Mr. Rarkzs said that no are demand for a telephone service 
between Dublin and Belfast hitherto been communicated to the 
Post Office; but if the hon. member had reason to think that there 
was such a demand, and would communicate with him, he should be 
glad to give the matter his best consideration. 


DELIVERY OF TELEGRAMS IN COUNTRY PLACES. 


In answer to Mr. Cobb, 

Mr. Rares said: The general question of the charges for the de- 
livery of telegrams has been more than once considered, but I am 
quite prepared to have further inquiry made in view of the circum- 

stances now existing, and I shall be glad to let the hon. member know 
the result in due course. He will readily understand that the in- 
quiry will occupy some time. I should, however, say that I have 
‘considerable doubts as to the practicability of establishing a general 
rural delivery of telegrams at the rates suggested in the question. 


LEGAL. 


ae! and Moore v. The London Electric Supply 
Corporation, Limited.—This was an action which came before Mr. 
Justice Kekewich in the Chancery Division of the High Court of 
Justice on Tuesday and Wednesday, in the shape of an application 
by the plaintiffs, who are chemists of Bond Street, for an injunction 
to restrain the defendant corporation from so carrying on their busi- 
ness as to be a nuisance—the nuisance consisting of the danger from 
fire to the plaintiffs’ premises, where a large quantitity of inflammable 
drugs and other goods were stored, in consequence of the high- 
pressure system of transmitting electricity used by the defendants, 
amounting sometimes to as much as 10,000 volts. 

Mr. C. M. Warmington, Q.C., and Mr. Vernon Smith were counsel 
for the plaintiffs, while Mr. Fletcher Moulton, Q.C., and Mr. Hamilton 

nted the defendant corporation. 

e plaintiffs’ case, in support of which considerable evidence was 
called, was that, in consequence of the use of the high-pressure 
system there was great danger from fire from the defendants’ distri- 
buting centre in Grosvenor Mews, where they received large supplies 
of electricity, sent to them from their generating station at Deptford. 
It was stated that a number of accidents had already occurred at the 


Bond Street works, and that there had been, at least, one serious fire 


on the defendants’ premises. The London Electric Supply retorted 
that when the accidents and fire occurred their Bond Street property 
was Only temporarily fitted up, but that now the chamber in which 
the electricity was received at high pressure and converted to a lower 
pressure for ordinary domestic use was made entirely fireproof, so 
that under no circumstances could a fire occur again, as there was 
nothiug combustible in the room. | 
His Lordship, in the result, directed the action to stand over for 
three months, with a view to seeing whether the defendant corpora- 
on would take extra precautions to prevent any danger from fire, or 
wise, arising from the use of the upper portions of their build- 
mg into which electrical appliances might be introduced. He was 
0 satisfied that the upper floors were fireproof, but thought the de- 
dants should have proper time to render them 80. 


Jablochkoft's Patent (Electric Light),—This was a 
tion of the Electrical Engineering Corporation, Limited, pre- 
sented to the Judicial Committee of the Privy Council for the _ 
on of letters patent, dated May 22nd, 1877, granted to. Mr. 
she glablochkott for the invention of “a new process of producing 
Mr viding electric light, and apparatus therefor.” 
petiti, Moulton, Q.C., and Mr. Roger Wallace were counsel for the 
Mr Me ; Mr. Henry Sutton for the Crown. 
difficn) OULTON said he was obliged to put before their Lordships a 
last £ in his way which his clients had only learned within the 
the namel , that the opponents were going to bring before 
udicial Committee a certain prior publication which they 
of anticipated his clients’ patent—viz., a paper read at a meeting 
of Telegraph Engineers on May 1877. The paper 
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was communicated by some unknown person, and without Mr. 
Jablochkoff having anything to do with it. Consequently, he was 
obliged to admit that that prior publication rendered the patent 
invalid unless there could be a confirmation under the powers of the 
statute 5 and 6 William IV., c. 83, sec. 2. He asked their Lordships 
to allow him to amend the petition by adding a prayer for confirma- 
tion, or he invited them to prolong the patent on the pont pétition, 
he undertaking that, until confirmation, no claims should be made 
thereunder. 

After some discussion, their LORDSHIPS suggested that the matter 
should stand over for a time, so that Mr. Moulton’s clients might con- 
sider what steps they should take as to filing a fresh petition. 

Mr. Mouton acceded to this course, and the matter was accord- 
ingly adjourned. 4 ‘ 


B. Verity and Sons v. Terry.—This case came before 
Mr. Justice Charles on Monday. The plaintiffs sued Mr. Edward 
O’Connor Terry, the actor and proprietor of Terry’s Theatre, to 
recover £593, for work done at defendant's theatre. The defendant 
had paid the plaintiffs £120 and now paid £27 odd into court, but 
disputed his liability as to the remainder. Mr. Moulton, Q.C , and 
Mr. Buckmaster appeared for the plaintiffs; while Mr. Cyril Dodd, 
Q.C., and Mr. Bullen represented the defendant. It appeared that in 
January, 1890, Mr. Terry, the defendant, who was going to India, let 
his theatre to Miss Graham. Some EE arose about the electric 
lighting, and defendant said that, although he was not bound under 
his contract to alter the system, he would see what could be done. 
The plaintiffs submitted an estimate of the cost of alterations, which 
they placed at about £100. On commencing the work, however, it 
was found that a great deal more work was wanted than had been 
anticipated ; and, according to the plaintiffs’ case, at the request of 
defendant’s manager, work to the extent of the claim was done. The 
defendant’s case, however, was that the pe in question did not 
give the orders, andeven if he did he had no authority from defendant | 
to do so, as he had ceased to be his manager and had become manager 
for Miss Graham, who paid him. Singularly enough, the title of the 
play running about this time was New Lamps for Old. Ultimately 
the parties left it to his Lordship to say what was fair between them, 
and the learned Judge in deciding the case said it was an unfortunate 
one. Mr. Terry on his return to England had a larger bill presented 
to him than-he anticipated. But the work done by the plaintiffs was 
excellent and the prices reasonable, and Mr. Terry did not want to 
enjoy the improvement for nothing. He thought, under the circum- 
stances, the best course would be to give judgment for the plaintiffs 
for £376, including the sums paid to the plaintiffs and into court. 
Judgment accordingly. | 


NOTES. 


To our London Readers.—The offices of the ELECTRICAL 
REVIEW are again connected with the National Telephone 
Company’s Exchange, the call number being 517. 


Electric Lighting at Southampton.—At a meeting of 
the Town Council last week a motion was brought forward 
to the effect that immediate steps should be taken to enforce 
the repaving of the High Street, and in the event of refusal 
or any further delay on the of the contractors legal steps 
should be taken to recover the penalties for such delay under 
the 10th section of the Electric Lighting Act. The 
secretary of the Electric Light Company said that they de- 
sired to avoid anything to cause unn inconvenience 
to the public. Through an unforeseen accident the work had 
been temporarily delayed, but the contractors would now 
push on with the work as expeditiously as possible. The 
motion was withdrawn. . 


The Lauffen-Frankfort Power Transmission Scheme, 
—The Elektrotechnische Zeitschrift states that the firm of 
F. A. Hesse Séhne, of Heddernheim, have offered to provide 
on moderate terms the copper wires for the transmission of 


300 H.P. from Lauffen to Frankfort. The total length of 


conductor required is about 310 miles. It is believed now 
that the difficulty of obtaining the wires has been overcome, 
and the. project will be carried out. 


Electric Lighting of Antwerp.—The differences which 
have existed for years with the gas company have now been 
overcome, and the work of lighting the town by electricity 
will shortly be commenced. A few years ago preparations 
were made for this purpose. The erection of a central 
station was begun, and cables were actually laid in the 
streets; but when the General Electricity Company wished 


_to start the lighting, the gas company sought and obtained 


an injunction. 
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Electric Light Installations.—Sir David Salomons’s 
work, “ Electric Light Installations and the Management of 
Accumulators,” has been translated into French by M. P. 
Clémenceau. It is entitled “Les Accumulateurs Elec- 
triques: Leur Emploi dans les installations d’eclairage 
prixé,” and is sold at less than half the price of the English 
edition ! | 


The Review.’’—Under the title of the 
Engineering Review, the first number will be published early 
in May of a new monthly journal for civil, mechanical and 
electrical engineers. : It is intended to make the journal of 
a high class character. 
Messrs. Andrée and Walker, 
gate Hill, E.C. ah 


Institution of Electrical Engineers’ Students,—A 
general meeting of the students was held on Friday, 10th, 
when a paper was read by Messrs. Matthews and Seaman on 
“‘ Photometry,” some vy sims being kindly lent by Messrs. 
Alex. Wright and Co., Westminster. The next meeting will 
be held on the 24th inst., when a per will be read on 
“ Alternate Current Motors,” by Mr. G. U. Yule. 


Berly’s Electrical Directory.—The tenth annual pub- 
lication of this directory is now out, the date of the preface 
(January, 1891) showing that it is later in making its ap- 

nce than was intended. The whole contents of the book 

ave been thoroughly revised, and it is increased in size by 
180 pages as compared with the previous year. Special 
attention has been given to the continental section, which is 
fuller in its details and more copious in its information than 


t. Paul’s C rs, 19, Lud- 


any previous issue, and is believed to be as accurate as it is 


ible to make it. As a whole the directory is considerably 
improved, and deserves more than ever its sub-title of the 
electrician’s vade mecum. 


The National Telephone Electrical Society,—Last 
Friday Mr. W. Johnstone, Inspector-in-Charge at Kidder- 
minster, and late Secretary of the Society, read a paper on 
“ Some forms of Switchboards for Small Exchanges,” Mr. 
A. E. Cotterell, vice-president and district manager of the 
company, in the chair. Mr. Johnstone treated n the 
various systems in use in different countries, and in different 
parts of the country. A discussion followed, chiefly upon 
the advantages and disadvantages of the call-wire system. 
The paper was very much appreciated, and very heartily 
applauded. 


The Electric Light at Exeter.—At a meeting of the 


Town Council last week the Parliamentary Committee 
reported that the Electric Light Company had intimated 
that although the directors could not consent to the pro- 
posal of the council that the option of purchase should 
arise at the end of 25 and 32 years, they were willing, for 
the sake of disposing of the matter, to leave it to the Board 
of Trade to decide between the parties whether the option 
should arise at the end of 25 and 32, as contended for by 
the council, or at the end of 28 and 35, as pro by the 
company. The report was adopted, and satisfaction expressed 
that the question at issue between the council and the com- 
pany had been almost brought to a satisfactory conclusion. 


The Electric Light at Bournemouth.—At a meeting 
of the Town Council last week, the Lighting Committee 
reported the receipt of a letter from the Board of Trade, 
enclosing a copy of a letter from the Brush Electrical 
Engineering Company, in which the company expressed 
their wish to form a local company at Bournemouth, and to 
transfer to it the orders granted to them, and asking for the 
observations of the council upon the pro The com- 
mittee recommended that the clerk reply to the effect that 
until the council were furnished with more iculars as to 
the proposed new company they were not in a position to 
give a reply. They also recommended that a letter be sent 
to the Brush Electrical Engineering Company, asking them 
to furnish the council with full particulars as to the proposed 
new company. The report was adopted. 


Electric Lighting at Studley Royal, — The famous 


residence of the Marquis of Ripon is to be partially lighted - 


by electricity. 


The nigga and publishers are 


The Royal Society.—The following paper by Prof 
Hartley, F.R.S., was down for reading yesterday «Tp, 
Physical Characters of the Lines in the Spark Spectra 
of the Elements.” | 


New Electric Bell, — The Birmingham Tel 
Factory, Limited, are sending out a newly-designed bell te 
base and cover of which are of decorated porcelai 
frame of iron, japanned to harmonise with the colour of the 
porcelain, the brass parts lacquered in rich gold, and the 
gong silver plated. As regards shape, design and 


it is a distinct advance on anything yet attempted in this 


way. 


Edlin and Stevenson.—Mr. A. D. Stevenson, lai 
manager to Messrs. Drake and Gorham, whose contem. 
plated departure for South Africa was referred to in our isgne 
of 3rd inst., is now on his wa out. His intention is to joip 
in partnership Mr. H. W. Edlin, M.I.M.E., who preceded 
him by about 12 months, and to establish a general electrical 
contract business. The style of the firm will be Edlin and 
Stevenson, and their address 36, Church Street, Cape Town. 


The Institution of Electrical Engineers.—At the 
ordinary general meeting last night the continuation of the 
discussion on Mr. W. B. Esson’s paper, “The Design of 
Multipolar Dynamos,” was announced. 


On Thursday, April 23rd, 1891, the following papers will be 
read :—1. “ On some Effects of Alternating Current Flow in 
Conductors having Capacity and Self-Induction,” by Dr. J. 
A. Fleming, Member ; 2. “ A Few Calculations on Electrical 
Shocks from Contact with High-pressure Conductors,” by 
Major P. Cardew, R.E., Member. ee 


. Personal.—We are informed by Messrs. Cathcart and 
Peto that they have taken into partnership Mr. F. W. A. 
Radford, and that the title of the firm will in future be 
Cathcart, Peto and Radford. They intend shortly t - 
considerably increase their premises at 578, Hatton Garden, 
E.C. 


A Compensation Case.—Mr. John Brennan, the Under 
Sheriff of Kent, and a special jury are considering the 
claims of the Rochester Electric Light eg ee against the 
South Eastern Railway Company. The Electric Company 
were turned out of convenient leasehold premises, and they 
claim £15,000. 


Leeds Corporation and the Electric Light.—aAt the 
meeting of the Town Council to-day, the Parliamentary 
Committee will recommend the Council to permit the House- 
to-House Company to apply for a provisional Order. 


Mutual Telephone Company.—We have received copies 
of a number of testimonials from subscribers to the Mutual 
Telephone Exchange in Manchester, which bring out conspt- 
cuously the superiority of the Mutual Company’s system. 
Satisfaction is expressed at the absence of induction and 
cross-talk on the subscribers’ lines. The privacy of conver 
sation and the time saved in ringing up is also apprec 


Varley’s Original Dynamo.—Mr. J. P. Barrett, elec- 
trician to the “ World’s Fair,” has received an offer from Mr. 
S. A. Varley, in which he expresses willingness to go & 
America exhibit his | dynamo at the forthcoming 
exhibition. The committee have the matter under 
tion. 


Electrical Convention and Exhibition.—An electrical 
convention is to be held at Montreal in August. In connec 
tion therewith there will be an exhibition of apparatus made 
by Canadian and American electrical engineers. 


Thé First Cable Made in France—The first sub 
marine cable of French manufacture is now being fin 
at the new works of the Société des Téléphones at Calais. 
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Woodhouse and Rawson.—In view of the large number 
of orders in hand for steam and electric launches, tugs, &c., 
together with others promised and in course of negotiation, 


© Messrs. Woodhouse and Rawson United, Limited, have 


resolved to extend their riverside premises, and have, there- 
fare, just purchased a piece of ground situated close to Kew 
Railway Bridge, on the Surrey side, with a frontage to the 
river of between 600 and 700 feet, the total area being about 
24 acres. For the buildings, plant, and machinery, arrange- 
ments have already been made, and the company will also 
have good dock accommodation in connection with the 
above, where tugs and barges can ie * lie while undergoing 
any necessary repairs and alterations. 

are nearly opposite the two existing yards of the company, 
are expected to be in working order in the course of the 
next two months. | 


NEW COMPANIES REGISTERED. 


The International Electric Syndicate, Limited,— 
Capital £12,000 in £10 shares. Objects: to acquire and 
hold the rights granted by letters patent under the Great 
Seal of the United Kingdom, to J. Elsner, numbered respec- 
tively 13,459 dated August 27th, 1889, Brevets d’Invention, 


France, No. 200,457 dated August 31st, 1889, November 


18th, 1889, Belgium, No. 87,889 dated September 30th, 1889, 
October 15th, 1889, United States, No. 334,799 dated 
December 23rd, 1889, granted to J. F. Weyde, F. Clas and 
J. Elsner, for “ Improvements in the construction of electric 
accumulators” ; to adopt two agreements, dated 28th 
February last, between J. Elsner of the one part and W. H. 
Batts, for the ig wg of the other part ; to buy other 
patents, and to sell, deal in, work and develop the said patents 
and others that may be acquired. Signatories (with one 
share each), W. D. Edwards, Commercial Sale Rooms, 
Mincing Lane, E.C. : G.L. Russell, Monks Risboro’, Bucks ; 
A. Foglar, 40, Alma Square, St. John’s Wood, N.W.; R. W. 
Davey, 7, Mincing Lane, E.C. ; H. V. Tyrrel, 22, Claremont 

uare, N.; T. H. Deakin, Parkend, Gloucester; J. A. 
Elsner, 38, Cressillian Road, S.E. Registered without 
special articles on the 10th inst, by S. James, solicitor for the 
company, 60, Lincoln’s Inn Fields, W.C. Registered office, 
5, Guardian Buildings, Manchester. 


The New York City Freehold Estates Corporation, 
Limited.—Capital, £471,000 divided into 80,000 ordinary 
and 14,200 founders’ shares of £5 each. Objects: to adopt 
an agreement with the States Property Syndicate, Limited, 
mentioned in clause 3 of the articles, to acquire other land 
in New York, to erect dwelling houses and other buildings 
and to acquire, construct, hire, equip and work roads, bridges, 
railways, tramways, mills,. vessels, telegraph lines, telephones, 
works and plant of every description, Signatories (with one 
share each), L. Ashley, Audley Mansions, South Audle 
Street, S.W.; Major-General Lloyd, 8, Mapesbury Road, 
N.W.; G. H. Hopkinson, 3, Regent Street, W.; D. G. 
Sandeman, 94, Piccadilly, W.; W. Strapp, Ladbroke, Red 
Hill ; R. D. Baxter, 12, Victoria St., S.W. RR. Liepmann, 40, 
Lexham Gardens, London. The number of directors is not 
to be less than 3 nor more than 9, the first to be appointed 
by a majority of the subscribers. Qualification, £500. 
Remuneration, £250 each per annum and £100 in addition 
for the chairman. Registered on the 10th inst., by Ashurst, 
Morris, Crisp & Co., solicitors to the company, 17, Throg- 
morton Avenue, E.C. 


The Brill Brick and Tile Company, Limited.— 
Capital, £10,000 in £5 shares, Objects: to carry on the 
business of brick, tile, terra-cotta and cement manufacturers 
and agents ; to search for, make merchantable and dispose of 
brick-earth, chalk, lime, whiting, pottery and other goods ; 
and to produce and use electricity, magnetism, or other 
pes. Signatories (with one share each), R. A. Jones, 

rill, Buckingham; W. J. Bond, Brill, Buckingham ; M. 
W. Stevens, Brill; H. Puddefoot, Waddesden ; H. H. Sher- 
win, Waddesden ; G. A. Sims, Waddesden ; and C. Walton, 
12, Craven Street, W.C. The number of directors, unless 
otherwise determined by a resolution of a general meeting, 
18 not to be less than 3 nor more than 5, the first being W. 


he new works, which . 


J. Bond, H. H. Sherwin and R.A. Jones. Qualification, 10 
shares. Remuneration (except that of managing director), 
£50 per annum each. Registered on the I1th inst., b 
Young, Jones & Co., 2, St. Mildred’s Court, Poultry, E.C. 
Registered office, Brill, Buckingham. | 


OFFICIAL RETURNS OF ELECTRICAL 
. | COMPANIES. | 


_ The Manchester House-to-House Electricity Company, 
Limited.—The statutory return of this company made up to 
the 4th December, 1889, was filed on the 31st ult. The 
nominal capital is £100,000 divided into 19,900 ordinary 
and 100 founders’ shares of £5 each. 7 shares have been 
taken up, but upon these no call has been made. Office: 
15, St..Helen’s Place, E.C. 


The Scottish House-to-House Electricity Company, . 
Limited.—The annual return of this company, made up to 
13th January last, was filed on the 31st ult. The nominal 
capital is £100,000 divided into 19,900 ordinary and 100 
founders’ shares of £5 each. 7 shares have been taken up, 
but upon these no call has been made. Office: 15, St. 
Helen’s Place, E.C. 


The Mexican Gas and Electric Light Company, 
Limited,—The annual returns of this company, made up to 
the 19th December, 1889, and to the 19th December, 1890, 
were filed on the 24th ult. The nominal capital is £100,000, 
in £20 shares. In both of these returns, 5,000 shares have 
been taken up, upon none of which has anything been called. 
The total amount considered as paid is equal to the nominal 
Office : 15, Bishopsgate Street Within, 

The Midland House-to-House Electricity Company, 
Limited,—The annual return of this company, made up to 
the 13th January last, was filed on the 31st ult. le 
nominal capital is £100,000, divided into 19,900 ordinary 
and 100 founders’ shares of £5 each. 7 shares have been 
taken up, but upon these no call has been made, Office : 
Bennett's Hill, Birmingham. 


The Northern House-to-House Electricity Company, 
Limited.—The annual return of this company, made up to 
the 13th January last, was filed on the 31st ult. The nominal 
capital is £100,000, divided into 19,900 ordinary and 100 
founders’ shares of £5 each. 7 shares have been taken up, 
but upon these no call has been made. Office ; 21, Grainger 
Street West, Newcastle-upon-Tyne. | ra | 


The Birmingham House-to-House Electricity Com- 
pany, Limited.—The annual return of this company, made 
up to the 13th January last, was filed on the 31st ult. The 
nominal capital is £100,000, divided into 19,900 ordinary 
and 100 founders’. shares of £5 each. 7 shares have been 
taken up, but upon these no call has been made. Office : 
Bennett's Hill, Birmingham. 

The Electricity Supply Company for Spain, Limited. 
—The annual return of this company, made up to the 
7th January last, was filed on the 31st ult. .The nominal 
capital is £100,000, divided into 19,900 ordinary and 


_ 100 founders’ shares of £5 each. The whole of the shares 
‘have been taken up, upon 19,900 of which the full amount 


has been called. The calls paid amount to £99,470; 
considered as paid, to £500; and unpaid to £30. Office : 


15, St. Helen’s Place, Bishopsgate Street, E.C. 


The Electrical Engineering Corporation, Limited.— 
The first annual return of this corporation, made up to the 
12th ult., was filed on the 24th ult. The nominal capital is 
£150,000, divided into 29,600 ordi and 400 founders’ 
shares of £5 each. 11,272 ordinary and 24 founders’ shares 
are taken up, and upon 1,922 ordinary and 24 founders’ 
shares the full amount has been called. 9,350 ordinary shares 
have been considered as paid. The calls paid amount to 
£9,710 ; considered as paid, to £46,750 ; and unpaid, to £30. 
Office : 3, Princes Mansions, Victoria Street, Westminster, 
S.W. 
_ The London Electric Supply Corporation, Limited.— 
The annual return of this company, made up to the 27th ult., 
was filed on the 3rd inst. The nominal capital is £1,250,000, 
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divided into 200,000 ordinary and 50,000 preference shares 
of £5 each. 111,000 ordinary and. 50,000 preference 
shares are taken up, and upon all of the ordinary shares 
the full amount has been called. Upon.16,251 preference 
shares the full amount has been called, and upon the re- 
mainder of the preference shares £3 per share has been 
called. ‘The calls paid amount to £726,205, and unpaid to 
£11,297. Office: 3, Adelphi Terrace, Strand, W.C. 


The Wolverhampton Electric Light and_ Power 
Company, Limited.—The annual return of this company, 
made up to the 31st December last, was filed on the 26th 
ult. he nominal capital is £50,000 in £10 shares. 
23 shares are taken up, upon all of which the full amount 
has been called and paid. Office : Lichfield Street, Wolver- 
hampton. 


The Yorkshire House-to-House Electricity Company, 
Limited.—The annual return of this company, made up to 
the 13th January last, was filed on the 31st ult. The 
nominal capital is £100,000 divided into 19,900 ordinary 
and 100 founders’ shares of £5 each. 7 shares have been 
taken up, but upon these no call has been made. On the 9th 
inst., the notice of a change in the registered office was filed. 
It is now situated at 32, Park Row, Leeds. 


The South of England House-to-House Electricity 
Company, Limited.—The annual return of this company, 
made up to the 13th January last, was filed on the 31st ult. 
The nominal capital is £100,000 divided into 19,900 
ordinary and 100 founders’ shares of £5 each. 7 shares 
have been taken up, but'upon these no call has been made. 
Office : 15, St. Helen’s Place, E.C. . _. . 


Macmahon’s Patent Electric Check System, Limited. 
—The registered office of this company was on the 25th ult. 
changed to 24, Great Windmill Street, Piccadilly, W. 


CITY NOTES. 


The Indo-European. Telegraph Company, Limited, 


Te directors, in their report for 1890, have to -regret the death of 
one of the foreign members of the board, Mr. A. Delbriick, banker, of 
Berlin. 


The company’s revenue from all sources for 1890 amounted to 
£113,807 3s. 11d., as com with £108,288 15s. 5d. for 1889, 
showing an increase of £5,518 8s. 6d. 

The expenses were: On commercial and general account 
£29,728 18s. 1d.; on maintenance account, £28,173 1s. 6d.; total, 
£57,901 19s. 7d., as against £59,240 6s. 9d. for 1889, a decrease of 
£1,338 7s. 2d. à 
. Deducting the above expenses, taking credit for £2,035 10s. 3d. 

. brought over from 1889, and debiting income tax, there remains the 
sum of £56,668 16s.7d._ - 

From this amount £10,000 has been placed to reserve, and that 

sum, together with £10,625 amount of interim dividend, has to be 
deducted, leaving a balance of £36,043 16s. 7d. | 

. The directors now propose the declaration of a dividend for the six 

‘months ending December 31st, of 17s. 6d. per share, making, with the 

dividend already paid, 6 per cent. for the year and a bonus of 20s. 

| share, both free of income tax, making in all 10 per cent., carry- 
ing forward £4,168 16s. 7d. to the credit of 1891. | 

As the shareholders are aware, the Telegraph Conference was held 
last year in Paris. Nothing occurred to materially affect the interests 
of the company. 

The directors, in association with some of the Australian colonies 
and the Eastern Extension Telegraph Company, as well as the Indian 
Government and the Eastern Telegraph Company, subject to the con- 
sent of certain Governments interested, have arranged as an experi- 
ment to introduce a wa + word rate, for messages exchanged with the 
Australian colonies. is is made practicable owing to the guarantee 
of the colonies to bear half of the loss sustained by the application of 
the reduced rates. 

Queensland and New Zealand, which have declined to join in 
ne above guarantee, will not participate in the benefit of the reduc- 


on. 

Should the trial thus proposed to be given to very low rates prove 
a failure, the tariffs will be again raised. 

Duplex apparatus have been applied and are working very satis- 
factorily upon both of the company’s land and cable wires between 
London and Germany. 

It will be observed that notice is given of a special resolution 
which the board consider advisable in the interests of the company. 

The following directors retire by rotation, and offer themselves for 
:—J. Herbert Tritton, Esq., and Major-General Tremen- 

eere, R.E. 

In case any shareholder should be unable to attend the general 
mecting, he is requested to fill up and return the enclosed proxy fori, 
duly es so as to reach the company’s office not later than noon of 
the inst. 


Holders of shares to bearer must deposit their shares, with name 
and address, at the office of the company, 48 hours before the time 
appointed for the meeting, against an order for admission. 

e share warrants will be returned after the meeting. ; 

The transfer books will be closed from the 14th to the 28th 
instants, both inclusive. 


REVENUE Account, 1890. 


To wages 16,811 
» Rent... wie … 1547181) 
» Stationery... | 1,067 13 9 
» Medical attendance ... 200 0 0 
» Postages and stamps ... 258 10 9 
» Carriage and freight ... 164 3 9° 
» Law charges ... “ie ja 127 10 0 
» Travelling expenses ... +e 521 8 6 
» Agency and general expenses 3,617 5 9 
» Insurance and endowment fund .... pen + 629 13 1 
» Expenses of the International Telegraph Con- 
ference at Paris ... 256 15 5 

penses inc y the company to 3lst 
December tea 28,173 1 6 
57,901 19 7 
» Balance carried to profit and loss account... 55,905 4 4 
£113,807 311 
Cr. | £ 8. d. 

By Receipts (less outpayments and wire rentals) ... 113,739 1 7. 
» Interest on accounts less loss on exchange sis 59 410 
» Transfer fees ... hae 8 17 6 

£113,807 3 11 
ProFir AND Loss ACCOUNT, 1890. 
Dr. £ af 

To Interim dividend declared and paid for the half. 

year ended 30th June, 1890, at the rate of 5 
per cent. per annum, free of income tax 10,625 0 0 
» Amount placed to reserve fund for 1890 ... 10,000 0 0 
£56,668 16 7 
Om” £ s. d £ 64. 

By Balance from 1889 a de 2,035 10 3 

» Balance from revenue, 1890 … 66,905 4 4 
Less income tax paid ...- ... 1,271 18, 0 
; 54,633 6 4 
£56,668 16 7 

To Proposed dividend of 17s. 6d. share, making 

with the interim dividend y paid a total 

distribution for the year 1890 of 6 per cent. per 
annum, free of income tax Los “à … 14,875 0 0 
» Proposed bonus of 208.pershare ... ...  ... 17,000 0 0 
,, Balance proposed to be carried forward to 1891... 4,168 16 7 
£36,043 16 7 

. Cr. 4. 
By Balance down 36,043 16 7 
£36,043 16 7 
SUSPENSE ACCOUNT, 1890. 

Dr. £ ad. 

To balance of items og towards the liquidation of the 

Persian debt of 1870, 1871, 1872, 1873, 1882 and 1883, P 
being in the nature of a reserve fund ... 9,930 7 


Less instalment deducted from the royalty payable to ‘ 
Persia for 1890, and transferred to reserve fund ... 1,986 1 | 


£7,944 6 0 


Cr. £ sd 

By Persian Government for balance of amounts paid 
towards the liquidation of the Persian debt as gag 
out of deductions from the royalty as ibed in the 
directors’ report for 1870) das 


7,944 6 0 
£7,944 6 0 
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BALANCE SHEET, 31st December, 1890. 
Dr. - £ 
To Share capital— 
18,000 shares at £25 each ... 450,000 0 0 
Less unissued— 
1,000 shares at £25 each ... 25,000 0 0 
; | 425,000 0 0 
, Sundry creditors ton … 26,152 12 10 
, Freehold property... ‘ne … 6 0 
, Reserve fund ... “és 154,790 18 5 
, Profit and loss accoun isa see hice ... 96,043 16 7 
£643,863 7 10 
Cr. | 64, 
By Construction of line ... ies as ne ... 423,029 5 5 
, Freehold property ... pea ate ET 
, Investments on account of reserve fund (details 
Materials for maintenance and instruments, in 
stock, 31st December, 1890 15 
, Cash at bankers on current account + ‘3,980 11 6 
» deposit ... … 25,000 0 0 
» n» station 252 19 11 
£643,863 7 10 


Great Northern Telegraph Company of Copenhagen. 


WoRKING ACCOUNT FOR THE YEAR 1890. 


RECEIPTS. £ s. d. 
Balance on the 31st December, 1889 ... 
Traffic receipts, less loss on Exchange (£10,605 7s.10d.) 280,911 13 0 

£355,383 3 1 

EXPENSES £ s. d. 


Salaries and wages ... 939,686 19 1 
ses of stations, offices and agencies  … cc * 8721 18 9 

i supervision and maintenance of the sea and 
land lines, and repairing steamers H. C. Oersted 


and Store Nordiske .. 13,375 19 9 
Instruments and cells bas 2,860 13 3 
Maintenance of company’s buildings ... rae ‘it 454 9 9 
Travelling expenses sea 585 17 5 
Bank commission, &c. 3,564 7 10 
Sundries ... ane 2 

Total expenses... ... £69,555 16 0 
Five per cent. interest on debentures ... 9 0 
Amortisation of 250 debentures... .. 25,000 0 O 


The surplus amount is proposed to be appropriated 
as follows :— 


Interim dividend paid on 150,000 shares at 5 per 


cent. … ses … 75,000 0 0 
Extra dividend of Kr. 6.50 (7/2) on 150,00U shares 54,166 13 4 
Addition to the reserve and renewal fund ... .… 66,666 13 4 
Addition to the pension fund of the staff ... ae DAT 7 
Remuneration to the board of directors... … 1,500 0 0 
Balance carried forward 48,216 4 10 

_£355,383 3 1 


BALANCE OF THE COMPANY 31st DECEMBER, 1890. 


ASSETS. £ 
Cables and land lines in Europe, China and Japan, | 
including all appurtenances according to balance 
sheet, 31st December, 1889 
between Engand and Sweden, and paid 
unt of new office building at Copenhagen 86,744 10 7 
Investments for account of reserve + de fund, &c. 
2,000,000 34 per cent. Royal Danish bonds 107,564 4 9 
»  1,000,0004 percent. Danish Railway bonds 55,555 11 1 
” 496,000 34 per cent. bonds Danish 
Credit Foncier 26,453 6 8 
” 476,000 4 per cent. bonds Danish 
Crédit Foncier 25,717 4 5 
» 278,000 4 per cent. bonds Dartfish 
Crédit Foncier 15,637 10 0 
” 391,000 4 per cent. different bonds ... 21,830 16 8 
472,000 5 per cent do. 25,697 15 7 
- 987,500 4 per cent, bonds Royal Swe- 
dish Mortgage Bank ... mA os 36,636 5 0 
» 1,000,000 5 per cent. Royal Italian bonds 36,724 8 11 
” 9003 per cent. bonds Crédit 
Foncier de France … Ps te 26,844 7 9 
»  1,000,000 3 per cent. Rentes Françaises 32,891 4 10 
Zion 4 per cent. do. do. ... ‘21673 8 4 
Sand! 3 per cent. Norwegian bonds of 1888 89,335 16 8 
347 7 9 
urope, £24,220 5s. 10d.; cash in China 
198. 8d. … 25,038 5 6 
£2,734,620 19 4 


Share capital—150,000 shares at £10 (Kr. 180) ... 1,500,000 0 
5 per cent. debentures 1881 and 1883—2,550 at | 
100 (Kr. 1,800), less amortised 250 (£25,000) ... 230,000 0 
Amortisation account ... 
Reserve and renewal fund, 1889 A 
Proposed addition for 1890, less extraordi 
repairs and expenses, arrears, &c. (£5,873 8s. 5d. 66,666 13 


= 
© 
or POO OF 


Remuneration to the board of directors ... vel 1,500 0 

Extra dividend... oli 54,166 13 4 
Sundry creditors és 51,984 13 11 
Balance carried forward … 48,216 4 10 


» £2,734,620 19 4 


The board of directors of the Great Northern Telegraph Com 
—Bille, Aug. Garde, V. Hoskiær, M. Melchior, E. Suenson, GT F. 
Tietgen, Tobiesen. 

We, the undersigned auditors, have revised the above accounts, 
and compared the different items with the vouchers, accounts, and 
the company’s books, and at the same time satisfied ourselves as to 
the presence of the above-mentioned bonds and shares, and found 
everything correct. A. BERNER. 


S. BILLE. 
Copenhagen, March 23rd, 1891. 


The Eastern Extension Australasia and, China 
Telegraph Company, Limited. 


THE report and accounts of the directors for the half-year ended 
31st December, 1890, states that the gross receipts, including Govern- 
ment subsidies, have amounted during that period to £279,095 1s. 
against £264,103 12s. 11d. for the corresponding half-year of 1889. 

The working and other expenses, including- £23,118 6s. 6d. for cost — 
of repairs to cables and expenses of ships, absorb £74,090 3s. 2d. 
against £73,498 19s. 3d. for the corresponding ene of 1889, leaving 
a balance of £205,004 17s.10d. From this is deducted £2,915 9s. 1d. 
for income tax, and £35,281 9s. 10d. for interest on debentures, de- 
benture stock, and contribution to sinking fund, leaving as the net 
pee for the half-year £166,807 18s. 11d.. Against this £1,120 19s. 6d. 

been charged for cost of new land line at Banjoewangie and 
additions to staff quarters, and £100,000 on account of the cost of 
duplicating the Madras-Penang cable, which is referred to, below, 
leaving a balance of £65,686 19s. 5d., which, with £71,820 7s. 5d. 
brought forward, shows an available balance of £137,507 6s. 10d. 

_ One quarterly interim dividend of 1} per cent. has been paid for 
the half-year, and it is now proposed to distribute another of like 
amount, making, with the interim dividends paid for the first half- 

ear, a total dividend of 5 per cent. It is also proposed to pay a 

nus of 4s. per share, or 2 per cent., making a total distribution of 
7 per cent. for the year 1890. The balance of £25,007 6s. 10d. has 
been carried to the general reserve fund, which, after being credited 
with interest and profit on sale of investments, and debited with 
£10,722 13s. 1d. on account of the cable renewals, &c., specified on 
page 6, now stands at £495,239 6s. 7d. 

The directors have the satisfaction to report that, notwithstanding 
the financial depression existing at the time, the recent conversion of 
the company’s 6 per cent. debentures into 4 per cent. mortgage de- 
benture stock, was attended with marked success, the whole of the 
issue having been subscribed by the shareholders at par. By this 
oo a saving in revenue of £6,400 per annum has been 
effected | 


Since the close of the year nearly the whole of the 6 per cent. de- 
bentures have been paid off. 

In accordance with the provisions of the trust deed, dated 15th 
May, 1879, 320 of the company’s 5 per cent. Australian Government 
subsidy debentures were drawn by lot on the 7th inst. for payment 
at par on the 1st July next. The numbers of drawn debentures are 
given on page 12 of this report. 

The negotiations with the Governments of Australasia, referred to 
in the last report, have resulted in an agreement being concluded be- 
tween the company and the Governments of New South Wales, 
Victoria, South Australia, Tasmania and Western Australia, for re- 
duction of the tariffs to those colonies from the 1st May proximo, as 
follows :—From 9s. 4d. to 4s. per word for public telegrams; from 
7s. 1d. to 3s. 6d. per word for Government telegrams ; from 2s. 8d. to 
1s. 10d. per word for Press telegrams; for a tentative period of one 
year, to be extended if found to work satisfactorily. The contracting 
colonies guarantee the company against one-half the risk of any loss 
should the receipts at the reduced rates fall short of the present 
earnings from the Australasian traffic, and the company takes the 
other half. 

It was hoped that Queensland and New Zealand would have agreed 
to take part in the experiment; but after considerable negotiation 
between the various Governments those colonies declined to join in 
the guarantee ; consequently the tariffs to Queensland and New Zea- 
land will remain | 

The contract with the Telegraph Construction and Maintenance 
Company for the manufacture and laying of the Madras-Penang 
duplicate cable has been satisfactorily carried out, and the service 
is now in a thoroughly efficient condition to meet any require- 
ments that may arise in connection with the reduced rates to 
\ustralia. 

The company’s maintenance ships have, as usual, been employed on 
various repairs, but with the exception of the interruption of the 
Saigon-Tonquin cable from the 20th to the 27th October, and of the 

bec between Java and Australia, referred to in the last report, 
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there have been no interruptions materially affecting the company’s 


revenue during the half-year under review. 


In accordance with the articles of association, the Right Hon. 


Viscount Monck and George 
and, being eligible, offer themselves for re-election. 


Garden Nicol, Esq., retire by rotation, 


REVENvVE Account for the half-year ended 31st December, 1890. 


To General expenses in London eee 
(See Abstract A.) 


4,978 14 10 


» Working expenses at stations és as 38,515 8 10 
(See Abstract B.) 
» Use of patents... SR sh 800 “0 0 
» Blectricians’ retaining fee ... 50 0 
Directors’ remuneration ss: Sa 0 
» Auditors’ fees ... one 100 0 O 
» Staff endowment assurance ... ER 798 12 
» Expenses on account of Australian guarantee nego- 
» Repairs to cables ese ee 118 6 
(See Abstract C.) | 
» Maintenance ships reserve fund ... - 3,500 0 0 
4, Income tax .... sii 2915 9 1 
» Interest on 6 per cent. debentures... 0 0 
» Interest on sinking fund on account of 5 per cent. 
Australian subsidy debentures ... ‘a … 25,495 0 O0 
» Interest on 4 per cent mortgage debenture stock... 1 9 10 
,, Cost of new land line at Banjoewangie ... oe bf ie 
» Additions to staff quarters ... ais Fe vies 202 1 4 
» Part cost of the Madras-Penang duplicate cable... 100,000 0 0 
» Balance van 65,686 19 5 
£279,095 1 0 
» Third interim dividend of 1890, 2s. 6d. per share, 
paid 15th = … 931,250 0 
» Proposed final dividend of 2s. 6d. per share for 
1890, payable 23rd April, 1891 ... sai .. 91,250 0 0 
» Proposed bonus of 4s. per share, payable 23rd 
April, 1891... 50,000 0 0 
» Balance to reserve fund 25,007 6 10 
£137,507 6 10 
Cr. £ 4, 
By Message and other receipts, including profit on 
exchange, £257,230 14s. 8d.; less payment 
under agreement with Great Northern Tele- 
graph Company, £1,250 ... ei oid ... 255,980 14 8 
po isole duplicate cable subsidies, £16,200 ; less 
deductions for 9 days total interruption, 
£798 18s. 1d. … 15,401 1 11 
» Tasmanian cable subsidy ... wn 0 
» Tonquin, £5,300; less deductions for 7 days total 
interruption, £203 5s. 7d. sis oe a 5,096 14 5 
» Malacca cable subsidy 200 0 0 
» Macao... one 250 0 O 
» Transfer fees ... hia 66 10 
£279,095 1 0 
By Balance down ... --- 65,686 19 5 
» Balance of revenue account to 30th June, 1890 ... 71,820 7 5 
£137,507 6 10 
BALANCE SHEET, 31st December, 1890. 
De. s. d. 
To Capital — 
300,000 shares of £10 each, less 50,000 un- 
issued, £500,000 ... 2,500,000 0 0 
» 6 per cent. debentures— 
3,200 debentures of £10 each... ss ... 820,000 0 O 
» 5 per cent. Australian subsidy debentures— 
4,170 debentures of £100 each, as per last 
account, less 305 debentures drawn 1st April, 
1890, for payment 1st July, 1890, £30,500... 386,500 0 0 
» 4 per cent. mo debenture stock allotted 
to 31st December, 1890, £320,000, less calls 
since paid, £218,752 10s. in wt À 101,247 10 0 
» General reserve... hil 495,239 6 7 
» Maintenance ships’ reserve oa 5? 41,871 17 3 
» Insurance reserve for maintenance ships and 
cables... 45,749 19 5 
» Australian subsidy debenture sinking fund 21,515 2 0 
» Traffic and other credit balances wat 44,549 3 11 
» Debenture interest accrued and unpaid... 8,367 16 1 
» Proprietors for dividends— 
Unclaimed dividends ... 929 17 6 
Third interim dividend of 2s. 6d. per share, 
paid 15th Janfry, 1891 … ... 31250 
Proposed final dividend of 2s. 6s. per share, 
payable 23rd April, 1891 ... ‘i à 31,250 0 0 
Proposed bonus of 4s. per share, payable es 
23rd April, 1891 ime 50,000 0 0 


£4,078,470 12 9 


Cr. £ 8. à. 
By Capital expenditure as per last account, less’ 
transferred from Australian 5 per cent. 
subsidy debenture sinking fund, £30,500 3,011,161 0 9 
» Maintenance ships, as per last account ... cé 66,449 14 10 
» Expenditure on account of Madras-Penang du- » 
plicate cable, less amount charged against 
the revenue account, £100,000 és sus 48,394 16 6 
» Investments on account of reserve funds : ... 507,806 2 4 
(See Abstract 
» Trustees for 5 per cent. Australian subsidy de- 
bentures... ne ses ees 8,220 2 
» Spare cable and other stores dde we 75,357 18 
» Bills receivable... 56,900 0 
» Remittances in transit  …. sé. “és 42,600 0 
, Traffic and other debit balances... : … ‘ce 82,666 0 
» Cash at bankers, on deposit, and in hand .… 178914 17 
té 
£4,078,470 12 


Oriental Telephone Company. 


Tue eleventh ordinary annual general meeting of the Oriental Tele. 
hone Company, Limited, was held on Wednesday at the Cannon 
treet Hotel. 

Mr. WicziAM Appison presided, and, in moving the adoption of 
the report and balance-sheet, published in our last issue, said it wag 
his pleasure again to announce the continued progress in the business 
of the com . It was true the progress not been rapid, owing 
to the difficulties they had to contend with in extending their open- 
tions, which was especially the case in India, as the Telegraph Depart. 

ment of the Indian Government was unwilling to allow the facil 9 

which were necessary to the success of their subsidiary companies in 

that country. The increase in the dividend this year amounted to 

1 per cent. on the Bengal Company’s shares and 1 per cent. on the 

Bombay shares (making 2} per cent., free of income tax), that result 

being attributable in some measure to economy in man 

Their exchanges also showed an improvement in their revenues, 


The company had sustained great loss by the death of one of the . 


directors, the Right. Hon. G. A. F. Cavendish Bentinck, M.P. who 
had been on the board for five or six years. An alteration would be 
noticed in the mode of distributing the dividend. The directors had 
been in negotiation with a large holder of vendors’ shares with a view 
to some arrangement being come to mp cages the capital on a 
common footing. Counsel’s opinion was taken on the point, and it 
was deemed necessary to declare the dividend rateably on the paid-up 
capital of the company. 

. JOSEPH AppIsON (the solicitor to the pren gd explained the 
method of declaring the dividends, saying it was only the dividends 
on the vendors’ shares that should go, to make up the deficiency of 
the first five years, to the ordinary shares. That was according to 
the opinion they had obtained. A very large holder of vendors’ 
shares had thought fit to challenge the construction which the direc- 
tors had put upon the agreement, and the case would be tried in one 
of the law courts on Friday. 

Mr. Sr. Jouw ACKERS seconded the resolution, which was carried 
unanimously. 

The retiring directors and auditors were next re-elected. 

A resolution altering the articles of association so as to allow the 
company to carry on any business or manufacture relating to the 
generation, employment, or utilisation of electricity or magnetism, or 
the apparatus connected therewith, was also proposed, and unani- 


mously agreed to. 
The meeting terminated with the usual complimentary votes. 


The Indo-European Telegraph Company; Limited.— 
The directors, after adding £10,000 to the reserve fund, will recom- 
mend the payment of a dividend for the six months ended 
December 31st, 1890, of 17s. 6d. per share, making with the interim 
dividend already paid 6 per cent. for the year, and a bonus of 20s. 

r share, both free of income tax, making in all 10 per cent. for 
the year. 

South of England Telephone Company, Limited.— 
An extraordi general meeting of this company was held on 
Monday last at Winchester House, when the resolutions, at 
the meeting held on March 16th last, as reported in the ELEOTRICAL 
Review of the Friday following, were unanimously confirmed. 


The Great Northern Telegraph Company of Copen- 
hagen.—From the accounts for the year 1890, it appears that, 
providing for the interim dividend of 5 per cent. per annum, and an 
extra dividend of 7s. 2d. share, and also adding £66,666 to the 
reserve fund, a balance of £48,216 will remain to be carried fo 


Anglo-American Telegraph Company, Limited.— 
The directors will declare an interim dividend for the quarter ending 
March 31st, 1891, of 12s. per cent. on the ordinary stock, and 24s. 
per cent. on the preferred stock, less income tax, payable on May 1st. 


The Direct United States Cable Company, Limited. 
—The board have resolved to pay an interim dividend of 3s. 6d. per 
share, free of income tax, being at the rate of 34 per cent. per 
annum for the quarter ending March 31st, 1891. 


TRAFFIC RECEIPTS. 


The City and South London Railway cu. The traffic receipts for the 


12th inst. were £827, making a total of from the Ist January tor the 
The Western and Brazilian Telegraph Company, Limited. The rece 
eek ending April 10th, 1891, after deducting 17 per cent. of 


Ww 
receipts payable to the London Platino-Brazilian Company, were £4,/"". 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Present Stock or — ond! 
— april 9) april 16). April 16, 1801, 
| Highest. | Lowest 
000/| African Direct Ltd., C., and to 100 99 —102 —] ove 
5 381 $807 An “4 Telegra Limited” Stock 464— 474 464— 47 46? 
209310! Do. 6 p.c. Preferred — 864 | 84} 
2,809,3107 Do. Deferred oe Stock 11 — 114 11 — 114 
"130,000 Brazilian Submarine Telegraph, Limited ... 0... 10 113— 12 114— 12 lizg| 11g 
) 84,5007 do. 5 p.c. ds 100 100 —103 100 —103: ak Pr 
2 75,000! "4 do. 5 p.c., 2nd Series, “repayable i in J une, "1906 .. 100 103 —107 103 —107 as ak 
D 63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416 3 28— 26 21— 4 as té 
) 63,416 Do. do. Non cum. Preference, Nos. 1 to 63 416 -2 18— 1! 1g— 1 1 
50,000 | City and South London Railway, .Nos. 1 to 50,000 ... 10 54— 64 54— 64 
3 $7,216,000 | Commercial Cable, Capital Stock $100 107 —109 108 —110 1084 1083 
4 224,850 | Consolidated Telephone Construction and Maintenance, Limited .. 14/- — i i att “a 
) + 20,000 | Crompton & Co., Ltd, 7 p.c. Preference — Nos. 1 to 9 20,000 Stock — 44— 5 te 
2 16,000 | Cuba Telegraph, Limited | 10 |. 104— 114 104— 114 ose eee. 
6,000 Do. do. 10p. c. Preference | 10 1 174 16}— 174 17} 163 
12,931 | Direct Spanish Telegraph, “(£4 only paid) 5 3 4} 44 
6,000 Do. do. ¢. Preference ove ose 5 9 — 10 . 9 — 10 
‘ 60,710 | Direct United States Cable, Tasted, 20 104— 108 104— 108 108 1 
400,000 | Eastern Telegraph, Limited, Nos. 1 to 400 ,000 js se ape 10 144— 14% 144—-14gxd| 143 14 
70,000 Do. 6 p.c. Preference ... 10 154— 152 154— 158 
à 200,0007 Do. | p.c. Debs. (1879 issue), ‘repay. " August, 1899 100 107 —110 107 —110 109} 1074 
1,200,0007 Do. p. c. Mortgage Debenture Stock Stock 108 —111 108 —111 
250,000 | Eastern Telegraph, 10 15 154 | 154 1445 
Do. 5p.c. (Aus. Gov. Sub.), 1900, red. ann reg. ae RE 
91,8007 P } 100. | 103 —106 | 103 —106 | 1053 | 1045 
4 325,200/ do. Bearer Nos. 1050—3,975 and 4 327—6, 400... 100 104 —107 104 —107 oe one 
" 320,000/ De. 4 p. "Tid. Stock 105 —108 105 —108 106$ 106 
Eastern and South can Telegrap p. c. Mo bus Me 
redeem, ann. drawings, Registered Nos. 1 to 2,343 } 100 108 109 
a 180,407 Do. do. do. to bearer, Nos. 2,344 to 5,500 … | 103—106 | 103 —106 _ 
t. 201,600/ Do. do. 4 p. c. Mort. Debs. Nos. to 2016, gy 1909 100 99 —101 99 —101 
" 45,000 | Electric Construction, Limited, Nos. 101 to 45,100 . es ve 10 5k— 64 5k— 64 
+ 19,900 |*Flectricity Supply Co. of Spain, Nos. 101 to 20,000 .. 5 44— 5 44— 5 
66,750 | Elmore’s French Patent vee Depositing Co., Ltd, Nos.1t066,750| . 2 |  1}— 14 
2 70,000 | Elmore’s Patent Cop 4 7° iting, Limited., Nos. 1 to 70,000 … 2 2— 3% | BR 4 3 245 
a 67,385 | Elmore’s Wire Mfg., os. 1 to 67,385, issued at 1 p.m. all pd. | : 2 1— 1} 1— 14 14 Là 
a 20,000 | Fowler-Waring Cables, Nos. 301 to 20,300 ME only paid) 5 24— 34 3— 4 a ina 
À 180,227 | Globe Telegraph and Trust, Limited . 10 94 9% 
it 180,042 Do. do. 6 p. c. Preference 10 154 15 15 1 
150,000 | Great Northern Tel. Company of Copenhagen ma 10 17}— 172 174— 18 18 174 
? 230,0007 Do. do. 5 p. c. Debs. (issue of 1883) ...| 100 | 103 —106 | 103 —106 = s 
“ 9,3347| Greenwood and Batley, Ltd., Ordinary, Nos. 4667 to 14,000 ” 10 104— 114 104— 114 ei 
is 5,334] Do. 7p.c c. Cumulative Preference, Nos. 2,667 to 8,000 10 11 — 12 11 — 12 ASE, Fae 
of 41,600 | India-Rubber, Gutta Percha and Telegraph — Limited ... 10 184— 194 184— 194 19} 19 
bo 200,0007 Do. do. c. “Deb, 1 100 102 —104 xd} 102 —104 
x 17,000 | Indo-European Telegra ie 25 40 — 42 41 — 43 43 403 
4 11,334 | International Ordi 22,667 to 34,000 .. 10 74— 84 74— 
" 11,334 Do. Preference Nos. 5 667 to 17, 000 oe 10 91— eee 
38,348 | London Platino Brazilian Telegraph, Limited 10 64— 74 64— 7h ee 
4 100,007 Do. do. do. 6p.c. Debentures 100 | 105 —108 105—108 i 
43,900 |*Metropolitan Electric Supply, Ltd., Nos. 6,101 to 50,000 (€9 paid) 10 | 8i— 9% 8i— 94 9 
438,984 | National Telephone, Limited, Nos. 1. to 438,984 5 4j— 48 Œ— . 43 se 
ë . 15,000 Do. : p. c. Cum., isi Preference 10 13 — 133 13 — 134 13% | 1 
“ 15,000 Do. 24 c. Cum. 2nd Preference (£8 only paid) 10 10 — 104 10 — 104 eee 
po 220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11s. only paid 1 ts i $ 
; uth of England Telephone, ‘Limited, Ordinary os. 1 to 2,000, 
{ 8501 to 3,500, 93,251 to 300,000 } 1 
20,000 Do. 6 p. c. Cum. Pref., Nos. 1 to 20,000 (£34 only paid) 5 Su OS Le Sa Rh 
3,381 | Submarine Cables Trust Cert. 115 —120 113 —118 118} ste 
” 78,949 | Swan United Electric Light, Limited .. (£34 only paid) 5 5 4ÿ— 5} 5 # 
me 37,350 | Telegraph Construction and Maintenance, Limited 12 45 — 47 45 — 47 463 45 
ed 150,0002 Do. do. do. 5 p. c. Bonds, red. 1894 | 100 102 —105 102 —105 ae is 
im 58,000 | United River Plate Telephone, Limited 5 24— 34 24— 34 3 pi 
JB. 146,128/ Do. do 0. : p. c. Debenture Stock Stock 85 — 95 85 — 95 ie si 
3,200/ c. Debs., Nos. 1 to 1,000 100 
15,609 | West African T raph, Limited, ie’ 7,501 to 23,109 se 10 8 —9 8 — 9 one 
290,900/ do. 5p.c. De 100 98 mr À 
on , est Coast o America Tel h, Limited 10 8 — . 
at 150,000! do. . 8 p. c. Debs., repayable 1902 100 92 — 97 92 — 97 95 
AL 64,174 | Western and Brazilian Telegraph, Limited . 15 12 — 124 12 — 124 128 124 
27,873 do. 5 p. c. Cum. Preferred ... ‘ind 7 7 ij ee 
a aa Do. do. do. - 5p. c. Deferred ee 7 58 
À 000!| Do. > do. 6p.c. Debentures “A,” 1910 ...| 100 | 103—106 | 103 —106 vee) 
250,000/) Do. . Mort. Debs., series “B” of ’80,red. Feb., 1910 | 100 | -103 —106 | 103 —106 
88,321 | West India aoa À anama Telegraph, Limited … 10 22— 3 3 3 2H 
i. 34,563 Do. do. 6 p.c. 1st Preference... 10 114— 12 114— 12 113$ | 11 
$1 4,669 Do. x 6 p. c. 2nd Preference... 10 114— 124 114— 124 We: i 
— 336,000 | Western Union of U.S. Tel., 7 p. c. 1st Mortgage À ects Bonds | $1,000 120 —125 120 —125 
ng 175,100/ Do. do. 6 p. c. Sterli 100 | 100 —104 | 100—104 ae 
42,853 | *Westminster Electric Supply Corporation, Or, Nos: 101 to 42 953 3 43 54 54 | ‘ 
st, | 
dl, * Subject to Founders’ Shares. 
= LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Blackpool Electric Tramway Company, Limited, £10 (£64 paid), 7478. —City of London Electric Lighting (Pioneer), Shares of £50, a 
paid, 27—30.—Elmore’s Austrian Copper Depositing, 15s., 25s.—Elmore’s Priorities, 43.—House to House Company (£5 paid), 
5¢.—London Electric Su ly Corporation, Ordinary (£5 paid), 23—28.—Manchester Edison and Swan Company, £9 (£1 pa 
vA — he Sha -—St. James’s and al Mall Electric Light £5, 6—64.—St. James’s and Pall Mall, 7 per cent. pref., § to § prem.— 
the Rawson Ordinary of 2 £5 (£2 10s. paid), 2—24. —Preference, fully paid 33 —4§. —Debentures 90—95.—Woods Electric 
t. paid 
the 
a Bank Rare or Discount.—3} per cent. (16th April, 1891). 
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EXPERIMENTS WITH HIGH TENSION 
ALTERNATING CURRENTS. 


Messrs. SIEMENS AND HALSKE, of Berlin, recently invited 
the members of the Elektrotechnische Verein of that town 
to their works to witness the demonstration of a series of 
experiments on alternating currents under a pressure of 
20,000 volts. Dr. Koepsel and Dr. Zickermann, engineers 
to the firm, explained that they had been experimenting with 

igh pressure currents for about two years with the special 
object of testing cables, and had put together some of their 
x gran in order to give the society an opportunity to see 
the same phenomena, which had been shown to a select party 
at Oerlikon some weeks previously, and had commanded so 
much interest among the general public. The company was 
assembled in a large room in which two transformers, con- 
structed without the aid of liquid insulators each of 10,000 
volt-ampéres output, were placed on an elevated stage for the 
purpose of transforming up and down 15 H.P. of electric 
energy generated in the alternator, which had been stationed 
in another building about 200 yards distant. 


In.order to show that the desired pressure was really en | 


evidence, the high tension current was conducted through a 
pair of wires of only 0°2 mm. diameter to a battery of 200 
100-volt glow lamps, all connected up in series. An ordinary 
Siemens electric light cable was inserted, and broke down at 
a pressure of some 15,000 volts. 

Then a high pressure cable, insulated with a layer half an 
inch thick of a special compound was tested, and easily 
withstood a pressure of 20,000 volts. A loop of about a 
thousand el aerial wire, supported on oil insulators, was 
next inserted, and perfectly withstood the pressure applied, 
notwithstanding the heavy rain which was falling while the 
experiments were going on. Next a most striking experi- 
ment was shown demonstrating that the potential in the 
middle of the secondary winding of the transforming up con- 
verter is zero, while it is 20,000 at each end of the winding. 
While feeding a battery of lamps in series, also in the middle 
of the battery a point is found, where the potential is zero, 
and from which, towards both ends of the battery, the poten- 
tial rises to 20,000.* 

The accompanying photograph f gives an illustration of the 


T, transformer; P, primary winding; s, secondary; L, lamps; E, electroscopes. 


demonstration which followed. Two plates of metal were 
each connected to one terminal of the high pressure winding 
and placed on each side of a sheet of insulation. A volley 
of thin blue sparks through the dielectric without de- 
stroying it, and at the same time a crackling noise was heard 
accompanied by a strong smell of ozone. 

At the end of the meeting a few experiments on the for- 
mation of the arc under this enormous pressure were shown. 

The sparking distance varied considerably according to 
the shape of the electrodes. At 20,000 volts a spark jumped 
from a ball to a ball about 10 millimetres, while between 
two points a sparking distance of 30 millimetres, and some- 
times even more, was reached. 

The arc which followed the jumping over of a spark made 
a loud humming and clapping noise, and flapped about, being 
easily carried away by the slightest draught. 


* The terminals of a battery of 200 glow lamps, all in series, were 
connected to the terminals of the secondary winding of the 20,000- 
volt transformer. At the same time a sufficient number of simple 
electroscopes were connected to various points of the whole system, 
ar potential at all points. The accompanying sketch shows 
the result. 


+ This we do not think it necessary to reproduce.—Eps. Exxc. Rev. 


The arc could be drawn out horizontally to someth 


like 100 millimetres distance between the electrodes, = | 


even to a distance a! 150 py when carbon | 
were used as electrodes, but it always remained standing np: 
in a point. . 
Messrs. Siemens & Halske are directing their 
attention towards the investigation of the losses by co 
action in conductors for high pressure alternating currents, 


ON ROTARY CURRENTS AND THE ART Op 
MEASURING THEM. 


By HANS GORGES. 


SINCE rotary currents have begun to attract the attention of 
a larger public, a few words on their nature, and on the art 
of measuring them, will not be considered lacking of interest, 
The main impulse for the following investigations was given 
by a series of researches on electro-dynamic rotation which 
were made in the test rooms of Messrs. Siemens & Halske’s 
works in Berlin. One of the first problems encounter 
turned out to be the difficulty to measure the actual work 
performed by a number of alternating currents prodnei 
electro-dynamic rotation, which currents, for the sake 
shortness, we will in the following, simply call “rotary.” 
The method by which the difficulty of measuring the energy 
roduced by rotary currents was overcome is to be deduced 
in the following lines. 3 
The practical development of the transmission of power 
by rotary currents has been almost contempora 
attacked by a number of investigators. Mr. Haselwanders 
work in this direction forms the subject of the German patent 
H 9,084, and Mr. Von Dolivo-Dobrowolsky has recently 
given a description of his experiments in the same line in the 


the Hlektrotechnische Zeitschrift, but a regular definition of - 


what is to be understood by “rotary currents” has not yet 
been offered. 


One might, perhaps, say that rotary current consists 1 4 
system of alternating currents of equal periods connec 
together, the phases of which differ from each other according 
to aset simple relation in such a way that suitable appliance 
provided rotating magnetic fields of nearly constant inten- 
sity will be generated in a system which is mechanically # 
rest. By this all-important quality rotary current 18 
to drive asynchronous electromotors, which will start. wher 
heavily loaded. 
alternating currents, because it can be genera 
formed as easily as the latter. ; 

To be more exact let us assume a generator with ” terminal, 
ie., points Py, Py . . + Pn, from which issue alternating few 
rents of the same period. These terminals may be distri 
in a circle, and between two neighbouring terminals eq 4 
mean pressures may occur. - From the terminals may 158% qu 
conductors, the currents in which are to be very nearly eq 
The difference of phase between the currents in two od 
bouring conductors is assumed to be equal all round, 


360 
therefore, to amount to degrees. This means that the 


Herein lies its great advantage T2 we 


| 
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currents through their maximum intensity in cyclic 
order. . The outer end of mr | main is to be connected with 
the outer ends of the two neighbouring mains by conductors 
in which, consequently, currents also of equal mean intensity 
but of different phases will flow. The whole system is shown 
in fig. 1. | 
à > the simplest case, which most likely is the most im- 
rtant in practice, three terminals, P, only are used. Such 
a distributing system can easily be put together in this way: 
Wind an iron ring with three equal coils each of which takes 
up one third of the circumference and let it rotate in a con- 
stant magnetic field, such as that of an ordinary two-pole 
continuous current generator. In the three coils alternating 
currents will be generated ; but these alternating currents 
will have unequal phases because the coils pass the north 
le at different times. The maximum intensity of current 
will occur successively in every coil in equal intervals of time. 
One might employ six conductors to carry off these currents 
and would then have three wholly disconnected circuits, as 
shown in fig. 2. Such a system we would not call “rotary 


D, D, 


2. 


current.” : If, however, you unite every pair of. parallel 
running conductors as shown in fig. 3,* “ rotary current ” is 
obtained, one of the peculiarities of which is, that every con- 
ductor in turn serves as a return wire for the two others. 
It will be observed that in this system ramifications occur. 
The current coming from P, is split into two parts at 


Fig. 3. 


D. One part flows to D, and another to D,, to return 
tively to P, and to P;. The greater part of the two— 
which may be the one flowing between D, and D,—will, more- 
over, be split again in Do, the greater part flowing from D, to 
Pa, the smaller part from », to D, and from there on to Ps. 
We will designate the currents issuing from the points P by 
Tay 1b) le, and will call them positive when they flow from P 
top. The three other currents may be 1), Ig, I3, and we will 
call them positive, when their direction coincides with the 
sense of rotation of the hand of the clock. The positive 
directions are designated by arrows in the diagrams. We 
will also call the branches 14, Ip, 1e, the “ mains ” and the 
ranches 1,, Ig, 13 the “connectors.” Generally speaking 
energy will be consumed in all the six branches, but we are 
specially interested in those two cases in which useful work 
is onl | performed either in the mains or in the connectors. 
The ms, figs. 4 and 5, correspond with these two cases. 
he first diagram explains itself, the latter is derived from 


diagram, fig. 3, by leaving out the connectors altogether and 
uniting the three 


__'m the ideal case, the currents, pressures, and works will 


* In this diagram read 1 for r.—Eps. Exxuc. Rev. 


if we draw any straight line, o A, t 


be equal in the three mains as well as in the three con- 
nectors. The currents 14, 14, 1, and the pressures betwéen 
neighbouring terminals, which we will designate in the 
following by Eq, Eg, E,, can be measured most easily, but the 
question arises whether these values suffice for the measurement 


P,— D, 
P, — | 

+ 
Ps So, 


Fic. 4. 


of the work performed, and if so, how you ought to 
In order to investigate the most manifold relations, we 
will make use of the polar diagram, which, though already. 


P,.— 
x 

—*< 
à 

— 


Fia. 5. 


well known, may be once more explained. It is strictly 
correct, when all magnitudes vary like sines, and have the 
same periods. 

Let a straight line, M N, fig. 6, rotate round the fixed. 
point 0, in the same sense as the hand of the clock, with 
constant velocity and such, that one whole turn corresponds’ 
exactly with one whole period of the alternating current. 


Fia. 6 Fia. 7. 


0 N may be the positive, o M the negative direction. Then . 
‘the length of which ex- 
resses the maximum value of a current intensity (1.e., the 
amplitude of.the current), its rectangular ‘projection, 0 a! 
on MN, gives the value of the current in that moment in 
which the line M N has the direction drawn in the diagram. 
The current intensity reaches its maximum when M N and 
0 A coincide, diminishes and becomes zero when M N reaches 
a position rectangular to the direction of 0 À, then becomes 
negative, because the projection falls on to the negative 
side of M N, and so forth. If Oo B means another cur- 
rent intensity, it is evident that it will reach its maxi- 
mum value sooner than the first current, by a space of 
time which is equal to the time consumed by the line, M nN, 
to describe the angle, Bo A. Now since the time consumed 
by MN in a whole period is equal to the period of the alterna- 
ting current, the angle, B O A, is proportional to the 
difference of phase between the two currents, 0 A and 0 B, 
This difference of phase may either be expressed by the 
angle, or else by fractions of the period. ‘Therefore, the 
lines, o A and 0 B, define the current intensities, not only 
with regard to their value, but also with regard to their 
phase. In this diagram pressures, magnetisations, in fact all 
magnitudes which. vary like a sine function, and have the 
same period, may be expressed in the same way. In practice 
the amplitudes themselves are less important than the mean 
values measured by the dynamometer. But since these 
values possess to the first named the constant relation of 
1 : V2 in the following, the lengths in our diagrams will 
be used only to express the latter values. 
When two values 0 A and 08 are to be added, this is done 


891. | 
hethi | 
ling up: 
| 
renta, | 
ation of | D | 
‘thea | 
interest, | | | 
8 given | 
n which | 
Halske’s P,P; | 
untered 
. work 
ucing p! P, 
sake of P, R 
rotary.” A D; | D, 
ineous|y A À 
vander’s À! 
n patent À | E 
recently NN // D 0 B 
in the «\ LT 
tion of - jj 
Ÿ 
B, @ 
| D, 
| 
| 
Ts / M | | 
| | 
Ds D, | 
Te | 
| 
sts In 4 | 
| 
ooording 
ypliances 
nt inten- 
ically at 
; capable 
rt. when 
nd trans- 
orminals, | 
ting cur | 
stributed | 
als equal | 
rly equa 
70 neigh | 
i, and 8 | 
that the 


THE TELEGRAPHIO JOURNAL AND 


ELECTRICAL REVIEW. 


[APRIL 17,104, 


according to the- parallelogram of forces by describing a 
‘parallelogram, o A © B, the diagonal oc of which expresses 
the desired sum. When 0B is to be subtracted from-0 A, 0 B 
is prolonged beyond o to B, so that 0 B, = 0 B, and the 
llelogram, 0 A D B, is described, when oD will be the 
esired difference. In the following the sums and differences 
found in this way will be designated by indices which express 
the sum or difference of the indices of the components. Thus if 
OA =I, ando0B = I, 
then 


0OCæI,,9 andoD=1, 


The electrical work, A, is expressed by the product 
A=E.I.COS®@ 


Wherein © and 1 mean the values of pressure and of current 
intensity, and $ the difference of phase between E and I. 
The value of A can easily be expressed geometrically. Turn 
one of the two lengths, for example E in fig. 7 to an angle 
of 90° out of its original position round 0 as a centre, so as to 
give it the position 0 ,, then the triangle, 0 A, B, is equal 
to one half of the work, A. _ . 

We now suppose that all alternating currents and pressures 
vary. according to the sine law, and that the load in all three 
branches of our system is the same. Therefore, 


la = 
and the angle of phase difference between 14, I) and I,, and 
between I,, I, and I, will be 120°. 


_ We begin by drawing the currents, 1,, I, and 13, fig. 8.* 
From the diagram, fig. 3, it follows, that | 

li (2) 
(The straight bracket is meant to express that 1, and 1, are 
to be added geoinetrically.) We therefore prolong 1; beyond 
6 by its own length, and find I,, according to the rule given 
above, as the resultant of the components, 1, and — 1;. From 
this it follows directly that 1, differs in phase from 1, by 30°, 
and therefore reaches its maximum value later than 1,, more- 
over, that Iq is larger than 1,, but smaller than 2 1,, namely, 
Now I) and J, may be put in by turning 14 120° in both 
senses respectively. 

Further, we will suppose that the pressures in the mains, 
Eq, Ep, E,; all differ in phase from their corresponding cur- 
rents, Iq, Ip, Ic, to the same amount, which we will call ga, 
and that likewise the differences in phase between the 
pressures in the three connectors and their respective cur- 


rents, I,, Ip, 13, are equal, and shall be called 6,, then the 
works may be expressed as follows : 


Iq = 


Aa = Eg - Iq - COS Qu 

Since Iq =/ 1, — Ig/ = 21, - cos 30 
and Eq =/ Fa — Ep} = 2 . Ea - COS 30 
it follows that 


and therefore 
| Aa + A = — ») COS da + Er cos 6,). 
Now, from fig. 9 it is evident that 
Eq — ») COS Pa + E, COS = 1_ - COS Ÿ 
in which means the difference of phase between 
and 1,. We obtain therefore 
Aa + Ey 5) COS Ÿ. (5) 


Now, E q 4 1 — ») is nothing else than the pressure between 
the terminals p, and Py, fig. 3. But the current, 1,, cannot 
be measured at the generating station and in certain cases 
cannot be measured at all. If, therefore, a wattmeter is 
connected upso that the current coil takes up the current, Iq, 
while the pressure coil is inserted between the terminals P, 
and P, and P, and ps respectively, it will indicate the works * 


A’ mig . E . cos (30 + Ÿ) 
and A" = Iq E cos (150 + D (6) 


© * In this diagram read 1 for T.— Eps. Exxc. Rev. 


(a + 1 — b) 


a +1—b) 
+ 1 — b) * 


because the difference of phase between 1, and E(a+1-4) ig 
larger by 30° than that between 1, and ENT TE »y» fig. 9, 
The difference between the two expressions can he 
given by 
—A = Ig 4 + 2008 80 cosy 
and taking according to (3) ert 


A'— A" = (2 . cos 80°)? + Ba COS Ÿ 


: A comparison between (7) and (5) shows that 
| A’ — 4" = 3 (Aa + A) (8) 


ie., the total work performed by the rotary current. 
Therefore, supposing that all three equivalent branches 

the rotary current system are equally loaded, the total work 

performed thereby can be measured by two readings. | 
Insert the current coil of your wattmeter into one of the 


_ mains, connect one end of the pressure coil with the corres . 


ponding terminal, and connect the other end of the 
col first with the second and then by a switch with the third 
terminal. | 

The two works so found are added when the dynamometer 
turns in the same sense in both measurements, because accord. 
ing to our suppositions with regard to positive and negative 
directions of the currents in that case one of the works has 
been measured negatively. 

In the diagram, fig. 8, the total work performed in the 


Fic. 8. 


system can be expressed as follows. Turn length E, ,;_» 
round 0 as a centre by 90°, in the sense of the hand of the 
clock so as to give it the position 0 P, and connect P with 
the ends Q and R of the lengths 1, and 13. The quadrangle 
thus obtained then expresses one half of the total work per- 
formed in the system, because it is indifferent whether you 
combine the pressure E,,,3_, With Iq or the pressure 
Eq +1—») With 1», since we have assumed the load to be 
ee in all branches. The case when there are no differences 
of phase between the pressures and currents would be of 
special interest. Since to obtain the work performed by 
alternating current the product of the current into the 
sure has to be multi lied by the cosine of the angle of 
difference between the two, the maximum work is 0 ) 
a given current and pressure when the difference of phase 18 
zero. In this case the pressure E,, , , _,, has the same 
pen as I,, therefore a difference of phase of 30° from le 

herefore 0 P lies in the middle between Iq and 1 and the 
works OPQ and op. B will be equal. On the contrary, — 
should differences of phase take place, o P will always appear 
twisted against the sense of the hand of the clock, an the 
work 0 P Q will be smaller than the work opR. Vice ver 
we may conclude that no differences of phase between pressure 
and current occur in the system when both works, a’ and À; 
are found to be numerically equal. This case is specially m- 
portant for the use of motors. 


(To be continued.) 
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“PROCEEDINGS OF SOCIETIES. 


Institution of Electrical Engineers, April 9th, 1891. 


Discussion oN Mr. Esson’s Parse, “ NOTES on THE DESIGN OF 
MuLTIPOLAR DyNAmos.” 


(Authorised Abstract.) 


Prof. 8. P. THompson said he regretted that Mr. Esson had used 
the word “ volume ” for something which was not of the nature of 
volume, and he thought that the meaning assigned to it was not the 
ampere-turns OD the armature, but twice that number. The formulæ 
for the theoretical load limit given seemed incorrect owing to 


lect of leakage. Speaking of the comparison of the two and four 


po machines shown in figs. 3 and 4, he said a better comparison | 


would have been obtained by considering figure 4 to be a two-pole 
machine with a double magnetic circuit, both the top poles being N 
(say) and the two bottom ones S. The surfaces of the two armatures 
d still be the same and so far as he could see, their limiting out- 
uts would remain unaltered. It was thus, not a question of the 
number of poles, but of the number of magnetic circuits. Again, on 
slip 3, relations between the “ volume of current,” and the diameters 
of ring and drum armatures were given, but no mention as to whether 
these were intended to apply to machines with single or double 
magnetic circuits was made. In his (Prof. Thompson’s) opinion it 
would have been better to distinguish between the two types, for he 
believed the proportions should be different, and that an armature 
orge bam a double circuit field could safely carry a greater current 
than when in the field of a single magnet. Referring to “cross- 
induction,” he remarked that some years ago he suggested that pole- 
ieces should be laminated or have air spaces parallel to the lines of 
ree, in order to counteract the weakening of the field near the 
iling horns. As regards the proportions of iron and copper in the 
magnets of direct and alternate current multipolar dynamos, he 
thought a more modern type of alternator than that shown in figure 
2should have been chosen, for in that the amount of copper was 
rodigious. In conclusion he thanked the author for the many good 
things contained in the paper, and said the data there given would be 
very useful in designing machines. j 
Mr. Kapp, speaking of the laminated pole pieces mentioned by 


‘Dr. Thompson, said Mr. Joel adopted a similar plan in 1885 with the 


idea of getting more corners on his magnet, and consequently obtain- 
ing a greater magnetic pull. He himself had also designed multi- 

machines with a deep slot in the middle of each pole piece 
and found that the armature reactions were halved thereby. Referring 
to magnetic circuits of four-pole machines he did not agree with 
Mr. Esson that a field of the Elphinstone-Vincent type, fig. 4, was 
more efficient than the symmetrical Gramme field shown in fig. 6, 


and thought that the author’s conclusions mi 
: ght be due to wrought 
iron being Wholly used in the one and mostly cast iron in the other. 


ELECTRICAL REVIEW. | ps 


Taking the same material he (Mr. Kapp) found that of the three. 
kinds of me EE ve magnets: shown in figs. A, 4, and 6,. the first 
or “ Ironclad” form, fig. A, was the heaviest and required most wire, 
whilst the last, fig. 6, was lightest and requires the least wire. 
In comparing bipolar machines with multipolar ones, he pointed out 
that it was necessary to make the armatures of the latter machines 
larger in order to obtain sufficient space between adjacent pole pieces. 
This, together with the fact that only shallow armature cores are needed, 
makes the ventilation of multipolar machines very much better than 
bipolar ones. This point, he thought, had been overlooked by the 


Fig. A. 


author. Although Mr. Esson’s formula for the “ volume of current,” 
carried by armatures agreed fairly well for well designed machines, it 
must, he said, not be used indiscriminately, and that if a larger arma- 
ture be made with a view to measuring the “volume ” of current, the 
field magnets must also be increased. 

Mr. F. V. ANDERSEN remarked that Mr. Esson’s formule for the 
load which could be safely carried by armatures without sparking, 
did not include the number of commutator segments. He thought 
that increasing the number of such segments tended to diminish 
sparking, and enquired whether sparking could not be prevented by 
this means. | | 

The further discussion of the paper was adjourned to the 16th inst. 


| ABSTRACTS _ 
OF PUBLISHED SPECIFICATIONS, 1890. 


836. “ Improved means for preventing disturbing action in. long 
telephonic circuits.” E. Gwosperr and H. Bunex. Dated January. 
16th. 8d. Claims:—1. The described means for preventing dis- 
turbing action in telephonic circuits, consisting in the use of branch 
conductors between the line wire and return conductor, or generally 
between the outward and return inal screws of telephonic cir- 
cuits in which branch conductors are introduced, either resistances, 
electro-magnets, or condensers. 2. The use in long telephonic lines 
of discharge conductors between line wire and return conductor, in 
combination with contact closers or devices for automatic intermittent 
making and breaking of the communication with the discharge con- 
ductor, substantially as described. ._._ . 


1,246. “Improvements in means for the electrolytic generation of 
chlorine and compounds of chlorine with earthy bases, more ~ gw 
intended for bleaching p .” D. G. Frrz-GERALD and A. C. 
FALCONER. Dated January 23rd. 4d. Relates to means for the 
electrolytic generation of chlorine and compounds of chlorine with 
earthy bases, thereby producing fluids ing strong bleaching 

roperties, although the invention is not limited to bleaching opera- 

ions. The conductors hitherto used as anodes in the electrolysis of 
chlorides in solution have hitherto been carbon and platinum. 
According to the invention the inventors employ anodes of peroxide 
of lead in the compact, coherent and conductive form in which it is 
known as lithanode. 1 claim. 


1,658. “Improvements in and connected with electricity meters.” 
C. P. Exmmson. Dated January 30th. 8d. The inventor provides for 
ascertaining the quantity of current which has passed through such 
liquid either by metering the volume of gas generated or the 
quantity of liquid decomposed. 8 claims. 

2,241. “ md mere ss in and relating to electric vote indicator 
and recorder for legislative bodies.” W. H. Roginson. Dated 
February 11th. 8d. Comprises a system by which the votes of 
members of legislative or other Parliamentary Le may be instantly 
indicated and recorded, and by which the result may be noted at a 
glance from any part of the Parliamentary chamber, and by which 
each member’s vote is telegraphed back to his desk and is there veri- 
fied as to its character, whether “aye” or “nay;” it is also designed 
that the votes shall be automatically counted by electrical action. 10 


2,255. “Improved electric switches and transmitting apparatus 
for use in telegraphic or telephonic systems.” G.M. CRUIKSHANK. 
ar aaa ere from abroad by M. Schwabacher, of Frankfurt-on-the- 

ine.) Dated February 12th. 8d. The arrangement or installation 
is so designed that besides giving automatic communication, not only 
are the connections prevented from being disturbed by a third but 
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the return to the position of rest follows independently , the great 
_ advantage gained being that the connections with the p called 
up can be automatically severed after the traffic is over. 2 claims. 


2,527. -“ Improved method for the regulation of the carbons in 
electric arc lamps by the expansion and contraction of metallic wires.” 
O. Cornwezz. Dated February 17th. 8d. Attached to the wire or 
wires is a lever and weight in connection with a cord passing over a 
pulley, when the wire ds the lever is lowered, and by means of 
a weight suspended on the same cord on the opposite side of the 
pulley the cord becomes taught, thus causing friction on the pulley, 
turns it slightly in one direction. The carbon rod being suspended 
on a cord, and made fast on to the rim of a second pulley on the same 
— but tending by gravitation to fall in an opposite direction to 
the movement transmitted to the first pulley by means of the lever 
and weight, on to a third pulley on the same spindle, is connected by 
means of a cord, a dash pot containing glycerine or oil to prevent the 
carbon from descending too quickly, and thus short circuiting the 
arc; when the current enters the lamp the wire or wires become hot 
and expand, thus lowering the lever and tightening the cord over the 
pulley, turning it in one direction, and thereby separating the carbons 
and establishing the electric arc; when the arc becomes too wide by 
the consumption of carbon, the current becomes less, the wire becomes 
cooler, and by contraction draws up the lever until the friction be- 
comes so small as to allow the carbon rod to descend by its own 
weight in an opposite direction, and thus automatically regulate the 
electric arc. 3 claims. 


3,163. ‘ Improvements in electric switches.” P. P. ALEXANDER. 
Dated February 27th. 6d. Consists of an axis carrying radial con- 
tact makers, which may conveniently be brushes. These contact 
makers are preferably fixed at equal distances apart along the axis, 
and are also inclined to each other at equal angles. Parallel to the axis 
is a straight row of other contact- makers, consisting of segmental 

lates, each being a portion of a cylinder whose axis is the axis carry- 
jag thee sedial contact makers. Each of the segmental contact makers 
is opposite to one of the radial contact makers and within its reach, 
and their length is such that the angle they subtend at the axis is 
about equal to the angle between the radial contact makers. It 
results, therefore, that the circuit is always completed, one or other 
of the radial contact makers being always upon one or other of the 
curved plates. .2 claims. 


3,335. “An improvement in holders for incandescent electric 
lamps.” <A. SOoHIRNER. Dated March 3rd. 6d. The inventor 
imparts to the sleeve of the holder such resiliency that it permanently 
exercises a moderate pressure from all sides on the screw-threaded 
mounting of the lamp, and that if the lamp is screwed in with too 
much force, the sleeve yields peripherally and allows the threads of 
the mounting to slip over from the first engaged threads of the sleeve 
. to the oies ones. 2 claims. 


5,062. “Improvements in and relating to electric railways, and 
more especially to the overhead switches and overhead contacts.” 
C. J. Van Deporte. Dated April ist. 8d. The invention consists 
essentially in the construction and arrangement of the overhead 
contacts; in means (for reversing the same when the direction of 
motion of a car is to be reversed, and in the switches for switching off 
the overhead contacts. 10 claims. 


8,427, “Improvements in electric arc lighting.” A. Apps. Dated 
May 31st. 6d. The inventor feeds the arc flame with hydrocarbon 
vapour by causing it to pass up through the lower carbon from a 
reservoir containing oil or other source of the vapour in or near the 
lower end of the carbon. The upper carbon is of the usual sort. 4 
claims. 


CORRESPONDENCE. 


The Invention of the Dynamo. 


In the last issue of the ELECTRICAL REVIEW, Mr. Tanner 
has called attention to the. 1854 specification of Soren 
Hjorth. I should be very sorry if the impression should go 
forth that I have desired at any time to spirit away the 
claims that Hjorth may fairly be considered to have. I, 
like many others, only became aware of Hjorth’s specification 
from Mr. Dredge’s book, published in 1882, sixteen years 
after my 1866 machine had been constructed. 

My original dynamo was designed to be self-exciting, and 
it was, I think I may safely say, the first self-exciting 
dynamo constructed with field magnets of soft iron only. 

Sir Charles Wheatstone and Dr. Werner Siemens, indepen- 
dently of myself and of each other, also discovered the re- 
action principle, but the apparatus their discoveries were 
made with, in both cases, was not designed for the p of 
self-excitation. I am sorry to have felt myself compelled to 
emphasise these facts, but the persistent efforts made from 
time to time to spirit away my dynamo-electric claims force 
my hand. 

In the printed description describing my exhibit at the 


Inventions Exhibition of 1885, reference was made to the - 


1854 specification of Soren Hjorth. It was stated “that if a 


PER 


machine acting as described in the Hjorth specification had 
been actually made it would have been an approach to thie 
dynamo À gr and that machines of the pure dynamo 
type would im all probability have been made earlier than 
1866.” 
The first lecture of a course on dynamos was delivered 
Dr. Silvanus Thompson at the Royal Institution lag 
Saturday, and he made reference to my 1866 machine, Dr 
Silvanus Thompson has, however, rendered it quite impos- 
sible for me to hold any discussion with him, for’ if words 
have any meaning at all, what he stated from the Royal In. 
stitution pulpit, in effect, amounts to a charge that I am 
absolutely untruthful, and that what [ have stated in refe. 
rence to my dynamo-electric claims is not entitled to any 
credence.  . | 
In my schoolboy days we used to consider that when a con- 
troversy had a certain stage, it could only be satisfac. 
torily dealt with physically ; but the world has grown older 
and times have changed since then; reverence for etiqnétte 
and propriety seem to have largely replaced that love for the 
whole truth, and that love for its assertion at all costs, for 
which the typical Englishman was at one time credited, 
There is a ridiculous side to all things, and we are told 
there is only one step between the sublime and the 
ridiculous. The attitude which Dr. Thompson would seem to 
consider it not derogatory to himself to assume, has, in my 
opinion, pushed matters over the border line. I have a 
lively remembrance of a certain play in which the late Mr, 
Robson used to bring down the house by saying in his 
inimitable manner, “ With a righteous cause and a good 
thick stick, I think I shall thrash him.” Now, I am dis: 
posed to consider that the two not very ancient judgments | 
given altogether in my favour in the law courts, even if the 
stood alone by themselves, would constitute a fairly thick 
stick, and I look forward with a certain degree of com 
to a time arriving when Dr. Silvanus Thompson, and also 
certain other physicists who wrote their names in very large 
type in the Patent Office during the booming period of the 
electric light, may have it brought home to them that, in the 
long run, it would have been to their interests to have treated 
me with greater fairness. 


| S. Alfred Varley. 
April 13th, 1891. 


Elmore Copper Companies. 


You have for some time past thought fit to publish a series 
of statements regarding the Elmore Copper Companies which 
are utterly false. The reason for the appearance of these 
articles is at present a trifle obscure, but they may or may 
not be written for the same disgraceful object as it is gener- 
| understood certain publications in the City appear for— 
publications which degrade the honourable profession of 
journalism. 

I now note that in your endeavour to depreciate the pro- 
perty owned by these companies you have allowed one © 
Alexander Watt to slander me—calling me a thief by impli- 
cation—and have given him in return for such service à 
gratuitous advertisement for a book which consists chiefly of 
a collection of ancient receipts and formule used in the 
electro-plating trade, and which he is pleased to honour with | 
the title of “ Electro-Deposition.” This person 1s 
enough to say that I have “plucked” from a patented pro- 
cess of his something of value. 

Now, before enquiring what value there is in Mr. Watts 
patent, or as to his title to it, I would ask if you took any of 
those precautions which the editor of a respectable journal is 
supposed to take to satisfy himself of the truth of the state- 
ments made by his correspondents and published by him, 
particularly when such statements constitute such a serious 
charge as this Mr. Watt makes against me. Either you have 
not done so or you are so grossly ignorant of the subject under 
discussion that you are utterly incapable of making any such 
enquiry. If you have “ written down ” an electro-chemist a 
you have “ written down” the processes of my brother à 
myself, and are so lamentably ignorant of the history of the 
electro-metallurgy of zinc that you do not know that the use 
of an acetate of zinc solution is almost as old as the art 
itself, it is high time that the Council of the Institution of | 
Electrical Engineers (to which I understand you belong) tell 


| 
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in plain language to read the subject up, and until you 
red knowledge of the same, either cease opening 


our columns to disappointed patentees or cease your member- 


ship of that honourable society. 

ou have sent forth to the electrical fraternity in your 
columns (so that it nag be freely copied into the City papers 
of a certain kind) Mr. Watt’s statement that I have stolen 
from his patent “his invention” (sic). The following ex- 


© tract from unquestionable authorities will show just how 


much title Mr. Watt has to the honour of being the inventor 


or discoverer of acetate of zinc as an electrolyte, and which 


rolyte he alleges I have stolen from him :— 
ce e Shaw's “Manual of Electro-metallurgy,” 2nd 
edition, published in 1844, will be found the following on 
e 85 : “Acetate of zinc is formed when oxide of zinc is 
Fiseolved in acetic acid. The solution of this salt answers 
well for the electrical reduction of the metal.” 

Where is my “temerity” or “ audacity” after this quota- 
tion, published in a book 47 years ago,in saying in my 
specification that although I have mentioned zinc sulphate 
as the salt treated, other compounds of zinc, such, for in- 
stance, a8 the acetate, may be similarly treated. 

It would appear to me that the “audacity,” “temerity,” 
“effrontery” (all expressions used by your classical contri- 
butor), are all on the side of the person who obtains a value- 
less patent for something which was described 47 years ago. 

But Mr. Watt, in his long experience as a “consulting 
chemist,” may have missed this author, and I therefore take 
you to a better known one. On page 210 of the third edition 
of “Elements of Electro-metallurgy,” by Alfred Smee (the 
preface of which is dated February 18th, 1851), will be found 
the following statement :—“The acetate of zinc may be 
formed by digesting oxide of zinc in pyroligeneous acid, or 
by making zinc the positive pole ‘in that fluid. It is a very 
good solution for obtaining reguline metal by the single 
battery process.” | 

The same author then goes on to describe other organic 
acid compounds of zinc used for electro-deposition. It is 


surely a pity that Mr. Watt did not look up so well-known | 


and valued an authority as Smee before undertaking that 
laborious series of experiments which he is so fond of re- 
ferring to. It is to be noted that this publication appeared 
40 years ago. However, I do not rely on one or two antici- 
pations only, but will proceed to quote more. 

On September 8th, 1841, Oglethorpe Wanklein Barratt 
filed a patent No. 9,077, in which the following occurs :— 
“The muriate or acetate of zinc or the solution of zinc in 
muriate of ammonia, or the sulphate of zinc of commerce, 
may also be used as an electro-depositing solution.” 
Surely these are distinct enough even for Mr. Watt, and go 
to show that he must have wilfully overlooked these prior 
es or been very remiss in his search after the truth. 

ossibly Mr. Watt was so busily engaged dealing with a 
problem that appeared to him almost beyond solution (but 
which had been fully described by others 40 to 50 years pre- 
viously), that he neglected to consult such old authorities, 
as, for his and your edification, I will point out a few more 
modern anticipations. 

Dr. Alexander Classen, Professor of Chemistry and 
Director of the Inorganic Laboratory in the Royal School of 
Technology at Aachen, issued a second edition of his book, 
entitled, “ Quantative Chemical Analysis by Electrolysis,” 
which is dated, “ Aachen, September, 1885.” This was trans- 
lated into English, and published in 1887. On page 63 will 
be found the following :—“ Parodi and Mascazzini deter- 
m «4 zinc by electrolysis in a solution of the sulphate to 
which has been added sodium acetate and citric acid to acid 
— The same author on the same subject says :— 
2 che reduces zinc from a solution of the acetate with 

a, of ammonium acetate obtained by super-saturating 
be ammonia and acidifying with acetic acid. 3 
El L Gore, in his book entitled “Theory and Practice of 
addin sition, written in 1856, and republished with 
es ons as to the thermic relations of electrolyses, and re- 
“Th to dynamo machines, says on page 73, “ Zinc salts.” 
the = a variety of salts of this metal in ordinary use, 
pre Common of which are the sulphate chloride, nitrate, 
Note the expressions “ordinary use” and 
mays ame The same author on, the same subject 
te le acetate is made either by dissolving zinc in 

8 acetic acid to saturation, and À evaporating and 


crystallising the solution, or by adding a solution of acetate 
of lead to a solution of 2 of zinc, as long as it pro- 
oe a precipitate ; then filter, evaporate, and crystallise the 
uor.” 

ny other quotations could doubtless be found had one 
only the time to look them up, but I think sufficient has 
been quoted to show whether or not Mr. Watt’s claim to the 
exclusive use of acetate of zinc as an electrolyte is a vampire 
claim or a good one, and they show, I think, how much I 
have “ plucked ” from his patent—which, however, he prefers 
to term his invention. 

It will be observed that some of the quotations also. anti- 
cipate Mr. Watt’s second patent (1888), namely, Classen, 
page 63, in which he uses a mixed electrolyte containing 
sulphuric and citric acids, and Gore, page 73, in which is 
described the process of precipitating lead from an acetate 
solution by means of sulphate of zinc. I, of course, am 
chiefly concerned with the first patent, in connection with 
which he propounds the abs roposition that I have 
stolen from his something which t have clearly shown he 
never possessed. I, however, think it advisable to point out 
the anticipation of his second patent, as to quote Mr. Watt 
it may be “liable to mislead the public.” 

In concluding this part of my letter, I would direct your 

attention to page 265 of Dr. Gore’s book, entitled “ The 
Electrolytic Separation of Metals,” where he says, referring to 
Watt’s patent No. 6,294, of 1887: “The patentee states that 
when the solutions of zinc are found to contain any consider- 
able putes of lead, iron, &c., these metals may be pre- 
cipitated as sulphides by passing a stream of sulphuretted 
hydrogen through the liquors while in an acid condition.” 
“ This method,” says Dr. Gore, “ is used by chemists to pre- 
cipitate zinc from acetic acid solutions and leave iron.” 
’ The accuracy of Dr. Gore’s remarks may very easily be 
tested by any one having but a slight knowledge of 
chemistry, and yet we have the patentee of this process 
describing himself as a “consulting chemist.” 


It would be really ~~ know what his clients 
0 


consult him about—not, I s think, to obtain such in- 
formation as this. 

Having thus disposed of Mr. Watt’s untenable claim and 
shown that the acetate of zinc as an electrolyte is public pro- 
perty, I may now proceed to make a few general remarks on 

is ill-considered letter. 

It would appear from his opening paragraph in re 
“leaning” patent specifications coupled with the above 
anticipations, that Mr. Watt is, in all probability, an adept 
at what he accuses me of, that is, “ patent making.” 

Your correspondent says that the Elmores have made 
many attempts, notably in “ various of Wales, to de- 

it zinc from its sulphate solution, and ingloriously failed 
in ho such attempt.” Now, with re to this, I give Mr. 
Watt the lie direct, and beg to say that this misrepresenta- 
tion as to the many visits, resolves itself into the one and 
only visit I ever paid to Wales for the purpose of endeavour- 
ing to deposit zinc, and that visit, so far as my recollection 
serves me, was compulsorily one to fulfil the terms of an 

ment made by someone else, and which experiments 
had absolutely no connection with my present patents. 

Is it not extraordinary that Mr. Watt did not oppose the 

t of my patent during the time allowed by the Patent 
Office for that purpose, instead of now writing ee of 
my “ audacity,” and endeavouring to show that I have stolen 
from him something which I have shown to be public 


roperty. 
, lum that in the last paragraph of Mr. Watt’s letter he 
refers to the Elmore ve r eg eg and promises frightful 
revelations as to the validity of the Elmore patents ; but these 


revelations have been so often promised by the ELECTRICAL | 


REVIEW already, that I am afraid some of your City con- 
temporaries who thrive and fatten on the — occupation 
of “ company erecting,” will shake their heads sadly and say 
that it looks like a cry of wolf repeated once too often. And 
they will not even give you the satisfaction of seeing some- 
thing of this kind in their publication. “Our valued 
contemporary, the Electrical Reviler, who so distinguished 
themselves by their research into the ‘Marchant Engine,’ 
have sent us the following which is worthy of the ‘deepest 
consideration,’ as it should without doubt materially assist 
the ‘ bears,’ with whom we are at present dealing.” 

I may say that on the subject of the Copper Companies my 
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mouth is a closed by my directors, who are at the tudé on the question of the Elmore Companies. ig 
head of the business to guide its policy ; but, without over- present a trifle obscure, but it may or may not be fg 


stepping my instructions, I may say that the quality of the 
copper deposited dE the Elmore process can, as the editors of 
the ELECTRICAL REVIEW would no ‘doubt say, look after 

We do not go to men like Alexander Watt and the editors 
of the ELECTRICAL REVIEW for an opinion upon such a 
subject, but to the people who buy and use the goods sold by 

It may be news to you: that by far the large majority of 
-the people supplied with the goods manufactured by Elmore’s 
Patent Copper Depositing Company, Limited, have sent 
repeat orders—in many instances the orders have been 
repeated several times—and they have almost always given 
the agg, oe flattering testimonials as to the quality of their 
goods, This is without doubt the best answer to your un- 
justifiable attacks.’ | | 

I would also draw attention to a fact that you, with the 
great interest you take in the Elmore Companies, must be 
aware of, namely, that I’ am a very large shareholder in 
Elmore’s Patent Copper Depositing Company, Limited, 
Elmore’s Wire Manufacturing Company, Limited, Elmore’s 
Foreign and Colonial Company, Limited (founders’ shares), 
and in the Elmore’s French Company, Limited, and that 
although the market price of these shares has been respec- 
tively (so far as I remember) 8}, 4}, 19} and 4, I had suffi- 
cient confidence in the success of these companies to stick to 
every share I ever held, and the only effect of a low quota- 
tion for Elmore shares is to allow those who know best to 
get in a good thing at a low price, and this the vendors very 
seldom fail todo. You might also inform your readers that 
the actual vendors and members of the Elmore family to-day 
hold more shares in the companies than ever they did. ; 

In conclusion, I have only to say that for your own repu- 
tation’s sake it would be advisable for you when criticising a 
process in which any scientific knowledge is required, to 
en someone who is capable of undertaking such work, 


and not to rely upon a “consulting chemist’ who patents — 


chemical impossibilities, or you may find yourself in the same 
humiliating position in regard to matters electro-metallurgical, 
as you did in regard to matters mechanical when you under- 
stood to “boom ” the Marchant engine. 


Having now shown the incapacity of your correspondent, — 


and the utter regard ‘for the truth displayed by him, I have 
now to ask you to give equal prominence to this as you did 
to your slanderous nbeshert diatribe, and I beg to 
offer you and Mr. Watt the opportunity of repairing the 
wrong you have done me by publishing a full and ample 
apology, otherwise I shall take advice as to the best method 

affording you ‘an ee ga of demonstrating the truth 
of your statements, and Mr. Watt of having that “ considera- 
emt és on his views that you so ardently desire on 


April 14th, 1891. 

[This letter is ostensibly in reply to that of Mr. 
Alexander Watt on the subject of an Elmore patent for 
the deposition of zinc, which we published last week. 
Mr. A. 8. Elmore has, however, been unable to resist the 
opportunity of incorporating in his reply to Mr. Watt a 
series of remarks addressed to ourselves. Mr. A. S. Elmore 
is doubtless aware of our invariable rule of affording every 
opportunity to correspondents of presenting to our readers 
any information of interest, and as it often . happens 
that two people do not see the same thing in the 
same light, our readers have the advantage of forming 
an opinion of their own after the presentation of both 
sides. The controversy between Mr. Elmore and Mr. 
Watt we leave to Mr. Elmore and Mr. Watt. Our columns 
are open to both. We have, however, something to say to 
Mr. Elmore on his remarks addressed to ourselves. He says 
we have thought fit to publish a series of statements regard- 
ing the Elmore Copper Companies which are utterly false. 
We have published statements of our own, and we have pub- 
lished statements from others, amongst them being some 
emanating from those representing Elmore interests. We 
are responsible for our own statements, and know them 
to be accurate. 
false we regret having given them currency, Mr, 
Elmore apparently considers the reason for our atti- 


A. S. Elmore. 


are unecessary. Mr. Watts statements were sign 


If the others are utterly 


-some disgraceful object which degrades the honourable pry. 
. fession of journalism. Any obscurity which there may le 


must be ascribed to Mr. Elmore. If we say things 


we do all we can do. We cannot also provide eyes for thos 


who will not see, or ears for those who will not hear, And 


-a8 for the honour of journalism, we are happy to think 
that it is much safer in our keeping than in that of’ 
Mr. Elmore. Information is published in our columns for 


the interest of our readers, and: we have, of course, no con. 
cern whatever whether it is = copied or sparsely copi 
into City papers of a certain kind or an uncertain ind, Me 
Elmore’s references to our knowledge of the history of the 
electro-metallurgy of zinc, or the precautions which an editor 
of a respectable journal is supposed to take to satisfy himelf 
of the truth of statements made by his ee 
by Mr, 
Watt. ‘They are not our statements. Mr. Elmore’s ‘tate 
ments are signed by Mr. Elmore, but their publication in 


. our Correspondence columns does not imply that we have ex- 


amined them in detail and are prepared to vouch for their 
correctness. Mr. Elmore further says that we have often 


| — revelations as to the validity of the Elmore patents, 


e are not aware of having made any promises in 


respect which have not been performed. On the subject of 


the copper companies, Mr. Elmore says his mouth is prac 
tically closed by his directors. It is, perhaps, unfortunate 
that some other authority Lad not intervened to prevent Mr, 
Elmore opening his mouth so widely as he has done 
in his letter. Curiously enough, there is seldom any 
restriction on statements of an indefinite but favour. 
able character from the Elmore interest. It is only 
when information of a definite and practical nature 
is wanted that those who are in a position to give it find 
their mouths practically closed by their directors. Mr. 
Elmore draws our attention to the fact that he is a very large 
holder of shares in various Elmore Companies, and desires us to 
inform our readers that the actual vendors and members of 
the Elmore family to-day hold more shares in the companies 
than ever they did. Inconclusive as those statements ar, 


we regard the information with satisfaction. Mr. Elmor © 


will observe that we have complied with his request and have 
given equal prominence to his diatribe as to that of Mr. 
Watt. We invite Mr. Watt to make in a future issue my 
comments upon this letter which may elucidate the facts, 
we think that Mr. Elmore would be well advised to 


advice as he suggests.—Eps. ELEC. REv.] tis 


Manganese in Cells of the Leclanché Type 


In continuation of Mr. Nash’s Sr pa of using cells 
of the Leclanché type without peroxide of manganese, which 
is so ably dealt with in your issue of the 8rd inst., 1 think 
that it may interest your readers to hear that this very form 
of cells is being extensively used in Denmark for ¢elagr 
purposes, and with every success. In one particular 
where an immense traffic is passing throughout the 24 hour, 
and where fast speed Wheatstone automatic instruments are 
incessantly at work, from eight o’clock in the morning 
twelve o’clock at night, several hundred Leclanché cell, 
with crushed coke only surrounding the arte LE do 


all the work and give entire satisfaction. 


two 
or three months all the cells are overhauled, cleaned, 
&e., &c.; but apart from such occasional renewal nothing 


is done, nor does it appear that any appreciable L ds ys 


sation or falling off in the E.M.F. is felt durin 
work. The circuits are 400 to 500 n.m. long, with 8 Wu" 
resistance of about 3,000 ohms each. <a til 

There is, of course, no doubt that systematic tests . 
reveal that some fall does take place, and that qe À 
greater than in the ordinary cell where manganese 1: wal, 
but the fact remains that the cells keep up wonderfully Bases 
and that no inconvenience is felt from having disconti 
the rs pra of the so much valued depoiarising agen 
peroxide of manganese. 

I am not aware of any quantitative information having 
been obtained, and I regret, therefore, to be unable to supply 
any tests or curves, 


April 13th, 1891, 


[Apri 17, 1891, 


P, Chr. Dresing, M.Inst.E.E. | 
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J. H. HOLMES & CD, 


 NEWCASTLE-ON-TYNE, 
17, COLEMAN STREET, LONDON, E.C. 


SLOW SPEED. 
HIGH EFFICIENCY. 


TELEGRAMS: “INDIOg8,” LONDOR. 


WHEATLEY KIRK, PRICE & GOULTY, 


de 


ELECTRICAL AUCTIONEERS, VALUERS 
AND AB 


| BITHATOËS, 
52, QUEEN VICTORIA STR&ET, LONDON, E.C., 
1543 


And Albert Square, MANCHESTER. 


ENGINES, BOILERS, AND DYNAMOS | 


FOR SALE, CHEAP. 


TWO HORIZONTAL HIGH PRESSURE ENGINES, each 35 
H.P. nom., coupled together as a pair; automatic expansion 
gear, steel shaft, 13 feet fiy wheel. 

TWO DITTO SINGLE ENGINES complete. 

THREE STEEL LANCASHIRE BOILERS, each 24 feet by 
7 feet 2 inches diam., insured at 80 Ibs. working pressure, 

The above are all by Messrs. MARSHALL, Sons & Co., Lrp., and 
are in excellent condition. Made to severe specification for electric 
lighting. Removed owing to alterations in station. Can be 
thoroughly inspected ; prices low. 


FOUR BABCOCK-WILCOX BOILERS, each 164 H.P. nom. 
Worked only a short time at 130 lbs. pressure. Complete with 
mountings; a in. | 

FOUR SIEMENS ALTERNATING DYNAMOS, each for an 
output of 2,500 volts and 33 ampéres at 550 revolutions. 

And othdr electric lighting plant. | 

For further particulars, prices, orders to view, apply to 
es Kirk, PRICE AND Goutty, 52, Queen Victoria Street, 
» E.C. 4375 


ABERDEEN ELECTRIC LIGHTING. 


TO ELECTRIC LIGHTING COMPANIES AND OTHERS. — 


B* the Aberdeen Electric Lighting Order, 1890, the Town 
AJ Council may, with the consent of the Board of Trade, 
transfer to any Company or Person the powers, duties, and 
liabilities thereby conferred on them for, and in connection with, 

construction and maintenance of works and the supply of 
electricity within the whole, or any part, or parts of the area of 


supply described inthe order. 
he Town Council are now p to receive Tenders from 
any Company or person who may be willing to become, for any 


nec not exceeding 21 years, the Transferees of the Town 
uncil for the purpose of undertaking all the obligations which, 
by the order, are imposed on the Town Council with reference to 
e eompuleory area of supply defined in the second schedule to 


- Intending offerers will require to undertake to have suitable 
and sufficient distributing mains for the À gp 0 que of general supply 
down throughout every street, and part of a street, within 
a said area on or before August 14th, 1892, and will also require 
state :--(1) The period for which the transfer will be under- 
taken; (2) the rent or other pecuniary consideration which y 
are to give to the Town Council in respect of su 
— er; (3) the system or systems by means of which they will 
for the electrical current ; (4) the security which will be given 
vhs e due ment of the agreement entered into between 
A and the Town Council ; and, (5) the terms on which they 
the T Prepared, upon the ne f of the period of transfer, to give 
own Council the option of purchasing and taking over the 
whole of their undertaking. 
Copies of the Provisional Order, and any. further information 
Subse A intending offerers, may be had on application to the 
Il be sealed tenders, endorsed “ Electric 
The ee by him onor before Friday, the 15th of May next. 


or any 7 do not bind themselves to accept the highest 


Towa House, Aberdeen, W. GORDON, Town Clerk. 
16th April, 1891. me 


VULCANITE. 


1188, LONDON WALL WOOD STREET E.O. 


EBONITE. .. 


CHEAP PREPAID ADYERTISEMENTS, 
Relating to Situations Vacant; Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patedits for Sale, Specifie Articles of 
any kind Wanted, or for Sale or Exchange, are inserted at the 
rate of ONE PENNY Per Word (minimum 1s.). | 
Three consecutive Insertions for the Price for Two. 
°e° This Seale does not apply to Trade Advertisements, terms for which 


FA 
Wir an Electric Engineer, sufficiently experienced to 
take charge of a tramway to be worked by electricity. 

State age, salary required, experience, and references to “‘ Energy,” 
No. 579, care of Messrs. Deacon & Co., 154, Leadenhall Street, 
London. 4379 


LECTRO-METALLURGIST Wanted. Address full particu- 
lars to C., 4,882, Ezxcrricaz Review. 


We First Class Foreman for house-top and ground pole 
wire work. Permanent work for suitable man.—Apply, 
National Telephone Co., Arcade Chambers, Sunderland. 4383 


W JT ANTED, an able Telephone Engineer. Must be experienced 
in overhead and underground wires, educated, and a good 


organiser.—Apply, 4,367, office of this paper. 


4367 
ACANCY occurs for Pupil to gain practical e ce in 
Exeter Electric Light lire Central Station.—Address, 
Electrician-in-Charge. 4360 


OUNG GENTLEMAN with £2,000 capital can be received as 
partner in an established business of electric light fittings 

to the trade only, and capable of great development.—Apply to 
Messrs. Mason & Soper, Solicitors, 59 and 60, Chancery e, 


W.C. 

NGINEER’S Assistant. £5 will be given to anyone obtaining 

advertiser a Situation as above. Age 25.—Address, C. 
Lucas, 76, Warner Road, Camberwell, S.E. 4372 


DVERTISER desires Appointment as Representative for 
Insulated Wire Manufacturers ; good knowledge of business. 
—“ X,” 167, Victoria Park Road, South Hackney. 4860 


We , 22, requires Situation abroad, aboard ship, or 
in England.—Hammond, 159, Whitfield St., W.C. gags 


RS by Yonng Man, Situation where is chance of 
promotion by strict attention. Has two years’ practical 
knowledge in electrical installations and shop fitting.—Address, 
C, 4,878, Execrricat Review Orricz. 4378 


K LECTRICAL Engineer seeks Partnership or Appointment 

where small capital could be employed. Has consider- 
able experience in all forms of i tion work. If partnership, 
state amount of capital required..—No. 4,371, Ezxorricaz Revizw 
OFFICE. | 


4371 
A GENCY WANTED. Advertiser desires Scotch Agency for 
electrical firm. (Good commercial and electrical experi- 


ence and connection.—Address, “Craven,” 9, Lumsden Street, 
Glasgow. 449 


QMALL Electrical Business or Partnership wanted, by Elec- 


trical pr repos > with good knowledge of 
superintend office or works.—4,368, Ecacrricaz Review. 


4368 


A DVERTISER, with small Capital and knowledge of electrical 


tion and working of telephones.—‘ Dynamis,” care of Dennett’s 
Library, Hill Street, Upper Clapton. 4384 


ndon firms; could 


apparatus, wishes for Partnership; understands construc- — 
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Br = Installations or Wiring. Labour only by experi- 
enced responsible men —Wetham, 28, Almeida Street, N. 438 


NSTABLISHED ELECTRICAL ENGINEERING and 
FITTINGS BUSINESS FOR SALE, with high class 
Show Room, in West End thoroughfare. Satisfactory reasons 
for disposal. Purchase money (stock, plant, &c.) required, about 
£750. Bond fide opportunity for energetic man with command 
of £2,000 to £3,000. Princi or solicitors only treatd with. 
—Address, “7%. B., May’s A Offices, 162, Ploondilly, W. 


FES Dynamo on Sale, 100 volts, 10 ampères ; price, £12.— 
Simpson Bros., Hapton, near Burnley. 4361 


ECOND-HAND ALTERNATORS—both self-exciting and for 
te exciters. Sections may be connected in series or 


| separa 
parallel at will, thus affording wide range of E.M.F. and currents. 
—For full particulars apply ExxcrricaL ENGINEERING Cor-. 


PORATION, 68, Victoria Street, Westminster. 3366 


THE THE ELECTRIC & GENERAL INVESTMENT C0, 


LIMITED, 
Offices :—1 & 2, Great WINCHESTER STREET, LONDON, E.C. 


His Grace the DUKE OF MARLBOROUGH, Chairman. 


‘he Company has been formiéd FOR THE PURPOSE OF 


- FACILITATING THE PROMOTION AND DEVELOPMENT 


OF UNDERTAKINGS for Electric Lighting, Traction, Trans- 
mission of ‘Power, and ‘dthér. industrial uses of electricity. 


"Communications tay bé addressed to— 


8827 
JA: 


PHŒNIX OFFICE, 


19, Lombard Street & 57, Charing Cross, LONDON. 
(ESTABLISHED 183.) 


LOWEST CURRENT RATES. 
LIBERAL AND PROMPT SETTLEMENTS. 
ASSURED FREE OF ALL LIABILITY. 


ELECTRIC LIGHTING RULES (COPYRIGHT), 


16th Edition, Supplied. 


W. C. MACDONALD, 
2959 _ FE. B. MACDONALD, ? } Joint Secretaries. 


‘WILLIAM WOOD & CO. 


ALBERT STREET WORKS, BURSLEM. 


MANUFACTURERS OF 


CHINA AND PORCELAIN SWITCHES, 


Screwred and Plain, 


SUSPENDERS, CEILING ROSES, BASES, 
LAMPHOLDERS, CUT-OUTS. x» 


“AND ALL CHINA FITTINGS USED BY ELECTRICIANS. 


SHEPPARD, ALLARTON & MADELEY, 


CLEMENT STREET, BIRMINGHAM, 


MANUFACTURERS OF 


BELLS OR GONGS 


Of all Sizes and of Best Quality and Finish, 


FOR ELECTRICAL PURPOSES, | 


VERITY’S WEEKLY LETTER, 


FACILITIES OF MANUFACTURING. 


The prompt delivery of goods is a vital 
necessity in electric work where the profits 
are none too large, and everything often 


depends upon a job being quickly carried ~ 


‘out. It is generally found that orders for 


TO THE ELECTRICAL a 


Electric Fittings are deferred until the A 


last moment, and when the customer makes 4% 
up his mind he — the goods im- 


mediately. 
Waiting. about for electric fittings tag 


been the cause of much loss %in-the past é. 
to electrical contractors, and we are con 


vinced that in the future those who (like 
ourselves) can deliver large quantities of .. 


fittings speedily and promptly and whoi- 


have large stocks to draw upon will secure F3 | 


the most orders. 


But even when fittings are in stock if | 


should be borne in mind that they cannot 


be delivered at once, as they require to be À 


made the right length, the nozzels have to 


be screwed for the proper holders, and. 
often wiring and other details have to be" | 
done that may extend over two or three ~ 


days; still we are now'able to deliver a 
large number of nearly every article m 
our catalogue within a very few days of 
receipt of order. 


Our catalogue goods so far as possible 


will be manufactured at Birmingham, whale 
special work to design will continue to be 
made in our old factories, .as working 
drawings, however carefully made, do not 
always obtain the effect desired, and wm- 
provements frequently suggest 
while the work is in progress. | 


As with general metal work so with 
iron work, our general goods being manu! 4 
ed at Birmingham under the super= 


vision of smiths used to our work, while” 


the special and beautiful wrought-iron 


work recently being designed for us by Mr. 


Leonard Ashford (formerly with News :« 


mans) is being carried out at our Regent 
Street Smithies. 


31, Kung Street, 
- Covent Garden, London. 


B. Verity & Bons. 
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PORTABLE TESTING 


. (BVERSHEDS PATENT), 


to Principal Contracting and Supply 
| FOR RAPID TESTING 
WITHOUT CALCULATION. 


W. T. GOOLDEN & CO. 
now have these instruments 


= = 
HH} pare à =t-> à | = 
114 DE" — = SSS 4 
/ = — = | 


= and regret the delay in 
== delivery which the great de- 
| =: = = mand for. them has hitherto 
— caused. © 


RIMBAUT - 


3 


Contractors to English & Foreign Governments, 
Ratlways, Central Stations,&c. 


YNAMOS, "ass 


Armatures insulated entirely with MICA \, 


| Armatures and Field Colls : 
| : POSITIVE DRIVING Long Bearings, Clean and Economical Lubricati Standard Goolden Overtype Dynamo, built 
| : of Conductors. - GHEAPER than any Dynamos with Gramme, Drum and Bar Armatures. 
| | working with same MARGINAL FACTORS  ‘ HAVE BEEN BUILT IN ALL SIZES, | 
| AMPLE CLEARANGE and at same LOW TEMPÉRATURE. Some welghing over SEYEN TONS without Engine | 
for Armatures. |Dynamos of this type have worked at 369 volta, trans 
OTORS for some year’ without penny being open tin 
| STRONGLY BUILT. 
| Will drive machinery direct with Spur Gearing, without breaking down the armatures. 
HIGH EFFICIENCIES. 
TEAM DYNAMOS 
FOR ANY OUTPUT. 
DYNAMOS and MOTORS 
Built to Specification. | 


STEAM DYNAMO for ELECTROTYPING- 
supplied to Ordnance Survey Debt. 


| Works. Harrow Roao 
w. 


10- HP. Launch M Motor with Goolden Watertight i 
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MAKERS, | 


2: 


SFSSS 


COMPLETE INSTALLATIONS OF ALL KINDS, | 
| EWEN & CO. 37, Walbrook, B.C Estimates on Application, 


3 RON & ER, | 0 )L D H AM | 


135, Buchanan Street, Glasgow te re | No. 63, O 


GEORGE EDWARD co, 


HERCULES IRON WORKS, JOHNSTONE, near GLASGOW. 


PATENTEES AND MAKERS OF 


PATENT VERTICAL HYDRAULIC MULTIPLE LEAD PIPE PRESSES, 
For Covering Telegraph, Telephone and other Cables with Lead, and for Making Lead and other Metal Pipes, all in Long Lengths 


PATENT HORIZONTAL HYDRAULIC MULTIPLE LEAD PIPE PRESSES, 
For i and pe Metal Pipes, Bends, and Traps, and for Covering Telegraph, Telephone, and other Cables with Lee 


PATENT IMPROVED HYDRAULIC LEAD PIPE PRESSES, 
As supplied to all the res bg her: og et, in = ag Britain, and abroad. For Making Solid Block Tin, and Block Tin Composition 
Tubes, Solid Bloek , Solid Cold Pressed Lead Pipe, Lead Composition and Tinned Composition Pipes, 
Lead Rods for Bullets, Window Len Leads ! or Glass, Square, Hexagon and other shaped Pipes and Rods in Long Lengths. :: 


IMPROVED SHEET LEAD ROLLING MILLS, 
With Reversing Steam Engines or Reversing Gearing fitted with Self-Acting arrangements for Feeding the Lead Block and Sheets to 
Main Rolls, Double Power Geared Guillotine for Shearing the Rolled Plates up to 14 inches thick, Belf- Acting Circular Cutters for 
Trimming Edges of Sheets and combining all our latest improvements for reducing labour and producing superior Milled 1 Sheets, 


ROLLING MILLS AND PIPE — CAN BE ALTERED TO OUR PATENT AND IMPROVED SYSTEM. el 


THE FOWLER-WARING CABLES Co, 


82, VICTORIA STREET, LONDON, S.W., 
ALL CLASSES OF VULCANIZED AND PURE INDIA-RUBBER WIRES AND CABLES, 


Bole Manufacturers of 


LEAD-COVERED CABLES, 


UNDER THE COMPANY'S PATENTS, 
FOR TELEPHONE, TELEGRAPH, ELECTRIC LIGHT, 


TRANSMISSION OF POWER, 
And Underground Installations of every kind. 


SPECIAL ANTI- INDUCTION TELEPHONE CABLES, 


AGEN 29: 


UNAFFECTED BY HEAT, 
MECHANICAL STRENGTH 
HIGH INSULATION, 
LOW CAPACITY. 


STEAM SHIPS, DOCKS, 
CHEMICAL WORKS 
FACTORIES, MINES, 
DAMP PLACES, à. 


REFERENCES AND PARTICULARS ON ‘APPLICATION. 


Works: NORTH WOOLWICH, E. 
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Publications. 


ver 


+ CROWN 8vo. 
A DICTIONARY OF 


OLOTH, 6s... 


METRIC AND OTHER USEFUL MEASURES, | 


By LATIMER CLARK, 
Mem.Inst. CE. Mem Inst. EE, 


London: 


pe 


; smo, ROAN, GILT EDGES, 48. 6d. 


HLECTRICAL NOTES AND DEFINITIONS 


For the Use of Engineering Students and Practical Men. 
By W. PERREN MAYCOCE, Assoc.Mem.Inst.E z, 


Instructor in Electrical Engineering at the l'itlake Institute, Croydon, de, 
TOGETHER WITH THE 


AULES AND REGULATIONS TO BE OBSERVED IN ELECTAICAL INSTALLATION WORK AS |. 


ISSUED BY THE PHOENIX FIRE OFFICE AND THE INSTIF UTION 7: 
ELECTRICAL ENGINEERS. 


Second Edition, considerably Enlarged, with Numerous Iustrations. 


E. & N. SPON, 125, 


ESTABLISHED "1880. 
THE 


Railway Engineer 


Ao Illustrated Monthly Review of the Construction, Machinery and 
Administration of Railways. 


MONTHLY, ONE SHILLING. 
A Valuable Work for Reference, illustrated with large 


LITHOGRAPHED WORKING DRAWINGS 


ANNUAL SUBSCRIPTIONS, IN POSTAL UNION, lés. 
| (Payablein Advance, including Postage.) Specimen Copy Post Free, 1s. 


OFFICES :—8, CATHERINE ST., STRAND, LONDON, W.C. 


DAILY ORACLE 


ESTABLISHED 1889, 


Published Every Morning. 


PRICE ONE PENNY. 


AN INDEPENDENT FINANCIAL NEWSPAPER. 
DEVOTED TO THE INTERESTS OF SHARE- 
HOLDERS AND INVESTORS. 


IT CONTAINS: 


FULL CRITICISMS ON NEW COMPANIES, MEETINGS, &c., 
LATEST PRICES OF QUOTED AND UNQUOTED SECURITIES, 
MINING, INSURANCE, PRODUCE & SPORTING NOTES, 
DAILY EXTRACTS FROM THE REGISTER OF BILLS OF 
SALE AND DEEDS OF ARRANGEMENT, 
SHIPPING INFORMATION. 


Scale of Charges for Advertisements can be had on 
| application. 


AT ALL NEWSAGENTS AND BOOKSTALLS. 


Offices: 20, BUCKLERSBURY, LONDON, E.C. 


& WN. SPON, 125, Strana. | 


6, RUE DE LA CHAUSÉE D’ANTIN, 


| WHITTAKER’S HANDBOOKS for ELECTRICIANS. 


By GISBERT KAPP, C.E., Member of the Council of the 
Tustitution of Electrical Engineers 


ELECTRIC TRANSMISSION of ENERGY, 


and its Transformation, ‘Sub-division, and- Distribution 
With 180 woodcuts and diagrams. Third edition. d 
. - .revised and enlarged. Crown 8vo, 7a. 64. 


By Sir DAVID SALOMONS, Bart., M.A., Vice-President of the 

Institution of Electrical Engineers 

ELECTRIC LIGHT INSTALLATIONS, 
and the Management of Accumulators. “With 106 woodeuts 
and diagrams. Sixth edition. Rovieed and [Wide 

small Crown 8vo, 63. 


By W. H. PREECE, F.R.S., and JULIUS MAÏER, Ph.D. 


THE TELEPHONE. With 299 illustrations. 
Appendix, Tables and Index. Crown 8vo, 125. 64. ss 


By THOMAS H. BLAKESLEY, M.A., M.Inst.C. E. 


ania CURRENTS OF ELEC- 


_ TRICITY. ‘Second edition enlarged. Crown 8vo, 48. 6. ; 
By 8. R. BOTTONE. . 


‘ELECTRO-MOTORS : How made and how 


used. 6tillustrations. 32. 
ELECTRICAL INSTRUMENT MAKING 


for Amateurs. 60 illu-trations. Fourth edition. Revised 
and enlarged, 8:. 


ELECTRIC BELLS, and all about them. 
99 illustrativne. Third edition. Revised, 3s. , 
By SYDNEY F. WALKER, M.L.E.E., A.M.Inst.C.E. 


ELECTRICITY IN OUR HOMES AND 
WORKSHOPS. 127 illustrations. Second edition, 5s. 


By JOHN GRAY, B.Sc., A.B.S.M., A.L.E.E., M.P.S. 


ELECTRICAL INFLUENCE MACHINES, 


their Historical Development ond Modern Forms, with 
Instructions for making them. . 89 illustrations, 4s, 6d. : 


A Complete published by Whittaker, sent free on application, 


Lonoon: WHITTAKER & CO., PATERNOSTER 80. 
Le MONITEUR des INVENTIONS INDUSTRIELLES 


16th YEAR. 


6 BOULEVARD DE STRASBOURG. PARIS. 
Sisteen Pages, Half-Monthly, IUustrated. 
SUBSCRIPTION : 6s. Yearly, 8s. 64. Half-Yearly, Post Free 


LE GENIE CIVIL, 


‘Weekly Review of French and Forelgn Industries in General, 
PARIS. 


Editor-in-Chief, MAX DE NANSOUTY, Ingenieur des Arts et 
Manufactures, Officier d'Academie, Secretary of the Electrical 
Committee of the Exhibition of 1889. 


«THE BEST CONTINENTAL ADVERTISING MEDIUM OF ALL 


All communications for the Advertising or Publishing Depart- 
ment to be addressed to Mr. Bocqurt, Gaus À der +. Rue 
de la Chausée d’Antin, Paris. | 102 


For every description of NEW and SECOND-HAND ELECTRICAL APPA- 
RATUS, PLANT and INSTRUMENTS, &c., ready for immediate deliver;, 
Consult 


Elec! rica’ ian 


A POPULAR ILLUSTRATED JOURNAL DEALING WITH 
 ELEOTRICAL MATTERS. 


PUBLISHED MONTHLY—POST FREE; 6d. 
Offices & Warehouse: 52, Queen Victoria St., & 89, Queen St., London, B.C. 


Telegrams—“ INDICES,” LONDON. Telephone —1588. 
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‘Publications. 


Cloth 3s. 6d., Post Free. With numerous illustrated Experiments and Examination Questions, 


By ANDREW JAMIESON, M. Inst. C. E. 


ELEMENTARY MANUAL.OF MAGNETISM AND ELECTRICITY 


Part I:—Natural Magnets; Permanent Magnets; Magnetic Curves or Lines of Force ; Molecular grd of Pa Coma? 
Distribution of Free Magnetism ‘along a Bar Magnet ; Magnetic Induction ; the Earth regarded as a Magnet; th 
Practical. Notes on making Experimental Apparatus for studying Magnetism ; ; Questions and Answers. 


Part II :—Electro-magnetisms ; Simple ae for Le de the Magnetic Action and Direction of Electric Currents; 
Field and its Direction as due to a C Circular Current ; evtro-Magnetic Solenoid ; Magnetic Polarity due toa Straight Coeur Magnet 0 


Magnetisation of Iron and Steel by an Electric amt ey Blecteo-D ics ; Electro-Magnetic Induction ; Historical Nore on the 


Discoveries of Galvani and Volta, &c.; Heat is developed | when a. Force pe Resistance ; Polarisation ; Practical Mur 
Making Experimental Apparatus for Studying Voltaic Electricity ; Questions and Answers. 


Part III. :—Early History of Electricity, and Derivation of the Word ; General Explanation of the Terms “ Positive and N 
Conductors and Insulators ; Simultaneous and Equal Generation of Positive and Negative Electricity; Electro-Static Ladle 


Electro-Static Distribution on Conductors ; Surface-Density ; Experiments with the Winter sonne. ; Practical Notes on Making 


Experimental Apparatus for Studying Frictional Electricity ; Questions and Answers. 


Crown 8vo, 10s. 6d., Post Free. New Edition with 307 Illustrations. By W. SLINGO, Principal of the Telegraphists’ School of Selene 
and A. BROOKER, Instructor on Electrical Engineering at the Telegraphists’ School of Science, G.P.0., London. 


ELECTRICAL ENGINEERING FOR ELECTRIC MICE 
ARTISANS AND STUDENTS. 


Contents :—1. Current—Potential—Conductors—Insulators. 11. Practical Units—Ohm’s Law—Fundamental Units. m1. Pri 
Batteries. rv. Measurement of Current Str . V. Measurement of Resistance. vi. Measurement of Electromotive Force, 
vit. Electro-Magnets—Electro-Magnetic Induction. viii. Dynamo-Electric Machines (Alternate Current). 1x. Dynamo-Electrie 
Machines (Direct Current). x. Direct Current Dynamos (continued). x1. Direct Current Dynamos (Open Coil). xt. Motors and 
their Applications. x1. Transformers. xiv. Secondary Batteries. xv. Arc Lamps. xvi. Incandescent Lamps—P1.otometry, 
xvi. Installation Fittings, &c. 


Cloth, da. 6d., Post Free. 55 Illustrations. By JAMES SWINBURNE. 


PRACTICAL ELECTRICAL MEASUREMENT. 


Wag cages book is an excellent one, the few points that have been objected to in this notice being almost the only ones that 


out of a large mass of matter have struck us as perhaps epen to criticism.”— Electrician, February 15th, 1889. 


“ The author comes to his task, however, so well eq b experience, that € appears to be a basis for his very pro- | 


nounced confidence. His selection and treatment of the ited anther ! is decidedly ein ae amount of stereotyped matter, 
Le re 7 em | indispensable to works on electrical subjects, is conspicuous by its pr bd —The Electrical Engineer (New 
ork), Pebvruary, 
“Taken as a whole, the book is a most readable and instructive one, and, with the illustrations, is a valuable addition to the 
_ literature of a subject which is interesting to all engaged in practical electrical work.” —Electrical World, New York, lent, Jeanazy, 188 
“ It does not need commending; we have only-to give the author’s name and that of the publishers.” — Electrical Plant, January, 1889, 


Cloth, 4s. 6d., Post Free. 41 Illustrations and 5 Tables. By F. B. BADT. 


INCANDESCENT WIRING HANDBOOK. 


Multiple Arc System; Three-Wire System; Methods of Running Wire; Location of Safety Devices and Switches; Fistures ai 
Elevators; Wire Gauges; General Electrical Data; Calculating Gines of Wires; and two Appendices. _—_ - 


Cloth 4s. 6d., Post Free. 70 Illustrations. By F. B. BADT. 


DYNAMO TENDERS’ HANDBOOK. ~ 


Macs Biles Arrangement of Power ; Dynamo-Electric Machines ; Diseases of Dynamos ; Lamps ; Instruments ; Circuits or Leads: 


Accumulators ; Safety Regulations ; Table of Electric Light Conductors; Lamp Lighting Schedule ; Construction Took. 4 


Cloth, 7s. 6d., Post Free. 4h Edition, Revised and Enlarged. Numerous Illustrations. By JOHN W. URQUHART. 


ELECTRIC LIGHT; ITS PRODUCTION AND USE. 


Plain Directions for the Treatment of Dynamo-Electric Machines, Batteries, Accumulators and Electric Lamps; Primary 
and Secondary Batteries; Thermo-Electric Batteries ; Magnete-Biocivic Generators ; Electro-Magneto Electric Machines, Dynamo- 
Electric Machines ; General Observations on Machines, Transformers, and Electricity, Meters, Arc and Incandescent a 
Electrical Distribution and Circuits ; ; Measurement of the Arc Light; Mathematical Notes; Present Agylleation and Cost of 
Electric Light; Notes on Ship Lighting; Electric Light Wiring Tests. 


Cloth, 7s. 6d., Post Free. By Dr. TUMLIRZ. Translated by D. ROBERTSON, M.A., LL.D. B.8c. 


POTENTIAL, 


AND: ITS APPLICATION TO THE EXPLANATION + "ELECTRICAL PHENOMENA 
. POPULARLY TREATED 


Introduction, Auxiliary Propositions from Mechanics; Potential of cle. Electrical Potential, (Statical Electricity) 
Electrical Potential, (Electrical Current) ; etism, Electro-Magnetism, Electro-Dynamics and Induction; 
_ Electrical Systems of Measurement. 


‘Leather, 8s., Post Free. By H. R. KEMPE, M.Inst.E.E. A.M.Inst.0.E. 


THE ELECTRICAL ENGINEER'S POCKETBOOK 
OF MODERN RULES, FORMULA, TABLES AND DATA. 


Any of the above Books can be had Carriage Paid by sending a remittance for the price indicated to 


H. ALABASTER, GATEHOUSE CO., 22, PATERNOSTER Row, LONDON. 
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BALMORAL BUILDINGS, 91, QUEEN VICTORIA TRE. 
LONDON, E-C., 
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300 ILLUSTRATIONS. 


PART I. _Switchboards, Distribut- 
ing and Fuse Boards, Main Switches || 
to carry from 20 to 4,000 amps., Regu- 
lating Switches, Branch Switches, % 
_ the Patent “ Nipper” Switch, Ceiling 
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Fittings, Brackets, Standards, Elec- || 
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ESTABLISHED IN 1868 | 
12. PRINCES STREET, HANOVER SOUARE, ‘LONDON, | WwW, 


. CONSULTING COMMITTEE. . 


SAMUEL CANNING M.Inst.C.E. GISBERT KAPP, M.Inst. ga. | 
p, HERBERT CARPENTER, D.8c., F.R.8. Prof. ALEX. B. W. KENNE F.R.S., M.Inst.C.E., M.Inst.E.E. 
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| MANAGER.-LEON DRUGMAM, M.tnit.E.E. 
SENIOR INSTRUCTOR.—CHAS, CAPITO, M.Inst.M.E., M.Inst.E.E. 
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Fer fall prospectus, terms, &c., apply to the Secretary, 12, Princes Street, Hanover Square, Wee. pe : | 


LIMITHD, .- 


INFRINGE No 


SILVER’ 


PARIS EXHIBITION, 


Newcastle Exhibition, 
1887. 


SOLE MAKERS OF PRICES AND PARTIOULARS 


INCANDESCENT LAMPS 
vp. SUNBEAM, GATESHEAD.” 
121, FENCHURCH ST. E.C, CYCLOPS, LONDON." 
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SELF-BINDERS 
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Tus Self-Binder, or Reading Case, is intended to hold Exgcrnican 
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Cheques and Money Orders {0 be made payable to H. ALABASTER 
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Rallwars, 
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MANSION HOUSE BUILDINGS, LONDON, "E.G. 
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ELLIOTT BROTHERS, 
101 & 102, ST. MARTIN’S LANE, LONDON, W.C. 


(ESTABLISHED 1800). 
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ELECTRICAL ENGINEERS AND MANUFACTURERS OF ALL KINDS i 


 ELECTRICAL TESTING AND TELEGRAPH INSTRUMENTS. 
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Mr. J. G. LORRAIN, MIEE., MIME, &c., 
PATENT AGENT AND CONSULTING ENGINEER, 
Norfolk House, Norfolk St., London, W.C. 

“PATENTEE’S HANDBOOK” Post Free on Application. #14 


FRANCIS M, ROGERS, F.0.8., Conmlting Engineer, and 


“mS Patent Agent, 21, Finsbury Pavement. 
12 years’ practise in Electrical Patent Work. Tests, Independent Reports, and 
intepections. “Turbines, Waterwheels, Steam Engines for any-fall or power. 4289 


JAMES PITKIN, 
Philosophical and- Electrical Instrument Maker, 


56, RED LION ST. CLERKENWELL, LONDON, E.C,. 


SPECIALITIES: 


Capt. HOLDEN’S Electric Chronographs, Volt and Ampère | 
Meters, Reflecting Galvanometers, Locking © 


and Firing Keys, Hydrometers. 


PITKIN’S Electric Hand Lampe for Gunpowder Mills, Coal 
| Mines, Gas Works, &c. 


PITKIN & NIBLETT'S Explosive Gas Detecting, Re- 
eatin, and Electric Alarm 
. Instruments. 


GARRETT’S MAGNETO BELLS & TRANSMITTERS. 


IMPROVED PRIMARY AND SECONDARY BATTERIES. 


JUBB & DEAN. 
PATENT IMPROVED 
METALLIC GAUZE BRUSHES. 
SELF-LUBRICATING. NO SPARKING. 

No Wear of Commutator. Requires little Attention. 
INVALUABLE TO DYNAMOS THAT ARE OVER LOADEO OR HEATED. 


Works—REINS MILLS, HONLEY, HUDDERSFIELD. 


ELECTRIC BELLS AND INDICATORS, 
CEILING ROSES, CUT-OUTS, PUSHES. 


 BURCKHARDT & RICHTER, Mulda, Germany. 


THE BERNSTEIN ELECTRIC LAMP C0, 


(ZIMITHD), 


2, MARLBOROUGH MANSIONS, VIOTORIA ST., LONDON, 8 W. 
OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 


¢@ The lamps of this Company are of low resistance, and 
entirely free from the claims of other companies. 1% 


BRASS, GUN METAL, 


PHOSPHOR BRONZE 


CASTINGS 
AND 


INGOTS, 


PHOSPHOR TIN, 
‘\ “ALBION” BRAND, 
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‘ 


(SAYERS’ & STURGE’S PATENT. | 


© 4 
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> 


Drawings and Prices 
on application. si 


Lamps can be lowered for Re-Carboning |] 


without LOOPING WIRES, SLIDING 
CONTACTS, BREAKING CIRCUIT, 
any undue strain on the wires. 


SOLE MAKERS: 


CHAS. JOYNER & C0, 


ICKNIELD SQUARE, 
BrIRMINGHA™. 


Co: 


“COMPENSATING | | 

| 69 Lig 
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HUGHES, Gp ‘a Lat 

| ALBION METAL WORKS, \ Yy &e. &o 


ELECTRIC LIGHT POWER COMPANY, 


NOW MANUFACTURING SPECIALLY FOR THE pat A | 


THE GULCHER ELECTRIC LIGHT POWER C° vim” 18 EP £100 


FOUNDRY LON LONDON sw 


3121 


| and THE MANAGER, BATTERSEA FOUNDRY, s. 


JOSEPE BOURNE & SON, 


MANUFACTURERS OF THE WELI-KNOWN ~~ 


STONEWARE TELEGRAPHIC INSULATORS AND- BATTERY 


ic Brown Stoneware. White Stoneware. Brown Porcelain. one 
‘ Neonomy Strength and Durability combined. Prise Motels Paris Behibition. 

Special for Telephone Lighting Wires. 


D 


| Wor ENBY POTTERY, NEAR DERBY. DR TT 
London Office: NEW ‘BT. PANCRAS STATION EUSTON ROAD, M.W. 


RAMSDEN, CAMM CO. 


BF. HOUSE. YTORESHIRE, i 
Bron and Steel Wire Drawers and Galvanizers.. 


MANUFACTURERS 


"TELEGRAPH, TELEPHONE AND CABLE WIRE, 


Rice Contractors to H.M. Po-tmaster-General, the Indian and Colonial Governments and leading Railway Companie: 
à, SPECIALITIES >—FINE SIZES OF H.C. COPPER, GERMAN ae &c., WIRES. 


IMPORTERS OF FINE AND ACCURATE 


AMERICAN MACHINERY 


QUICK SPEED 


MILLING MA MACHINES, 


SENSITIVE 


DRILLING MACHINES LATHES, àc. 
FINE TOOLS IN GREAT 
ALSO | YERNIERS, VARIETY: 
HEAVY POWER 16 Different Designs. — 
DRILLS. SEND Is, FOR ILLUSTRATED CATALOGUE. 


CHARLES CHURCHILL & CO., Ltd., 


21, CROSS STREET, FINSBURY, LONDON. 


GALLENDER’S BITUMEN TELEGRAPH & WATERPROOF Co, 


LIMITED. 
101, Leadenhall Street, LONDON.  relegrams: “CALLENDER, LONDON.” Telephone, No. 4,485. 
LIVERPOOL: 36, Dale Street. 
Works; ERITH, KENT, Telegrams: “CALLENDER, PICARDY.” — Telephone, $,¢11. 
UNDERGROUND MAIN s 
LAID COMPLETE . ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES ~ 


FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. | 
Concentric Cable s—-ARMOURED—Metal Sheathed. 
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STOKES & CO. 


Machin Scretus, Sinds, & Small Œurne 


= Parts, 


| | Por TELEGRAPH ENGINEERS, OPTICIANS, MATHEMATICAL, SURGICAL, 
MUSICAL INSTRUMENT, TRUSS and CHANDELIER MAKERS, — 
: STATIONERS, SUNDRYMEN, &c., &c. 


|. == BRASS AND COPPER SCREW WORKS.&= 
GREEN STREET, 


DERITEND, BIRMINGHAM. 


ESTIMATES GIVEN TO PATTCANS. 


INSULATING PRODUCTS. 


VULCANITE & EBONITE. | 
CELLUVERT FIBRE. 


_ SHEET, RODS, OR TUBES. SPECIAL REQUIREMENTS MADE TO ORDER. 
_ VULCANITE CELLS AND PATENTED SEPARATORS FOR SECONDARY BATTERIES. 


Pure’ Para Telegraph Strip, Insulating Tape, &c. Patented Non-Stretching Pure Rubber Insulating haa 
, Rubber Goods of all kinds for Electrical Purposes. 


PATENT COTTON “SIMPLEX” BELTING 


For DYNAMO, MAIN, and OTHER DRIVING. 


joven Sheet Rubber, Ilose Pipes, Fire Hose, Chemical Appliances, Waterproof Garments, and all kinds of 
: India-Rubber Goods in Stock, and to Order. 


PRICE LISTS ON APPLICATION TO 


DAVID MOSELEY & SONS, 


CHAPEL FIELD WORKS, 


ARDWiIcE, MANCHES TEE. 
WAREHOUSES: 
2, 4, & 6, New Brown St., MANCHESTER. | 57, Miller Street, GLASGOW. 13, Place Sainte Gudule, BRUSSELS 
. 14, Aldermanbury Avenue, LONDON, E.C. 20, Rue des Marais, PARIS. | | 29, KI Reichenstrasse, HE “=” 
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“Maker of MOTORS for Alternating Currents, ELECTRICAL ‘DISTRIBUTION PLANTS, 
LAMPS and DYNAMOS, SHIP LIGHTING. = 
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Ce YP. WALK, 
| MAGNETO WORKS, SHEFFIELD. # 


of STEEL and STRBL WIRE aapted tothe INSTRUMENT and ELECTRICAL TRADES. 


MAGNET STEEL of the highest 
SWEDISH IRON, ABSOLUTELY PURE AND DIAMAGNETIC. 
TOOL STEELS—ALL DESCRIPTIONS, 
cou ROLLED STEEL in all dimensions, COLD ROLLED STEEL, tempered and polished in tcp 

SPRINGS, HELICAL, SPIRAL. OR TO PATTERNS. 


| Best Round Steel Wire Polished in Lengths or Coils, all gauges. Tempered Wire, Polished and Plated Music Wire, 
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Specially to meet the requirement of. Electric Light 
r 


® of Power; Rlectrolysia i in all its branches, &c., &c. 
50, 100, 200, onary 700 and 1,000 WATTS. 


HAND-POWER DYNAMOS. AGENTS. 
MOTORS RUSSIA: Alphonse, Sehtchawinaky, Bt Pears 


Price Lists and wee Free on application. 


AUSTIN N & MYERS, Florence Electrical Works, ARMLEY, LEEDS 


THE NEWTON ELECTRICAL ENGINEERING 
WORKS, 


MOTORS. 


Highest Efficiency ; Beauty of Design; Moderate 
Speeds; Best Workmanship and Materials. 


N EWTON & HAWKINS’ 


PATENT 


AUTOMATIC SWITCHES. 
NEWTON ARC Lames. 


And every Requisite for Electric Lighting { 
and Transmission of Power. 


Telegvarae: “ ARC,» 


candescent L “mn À Direct; Charging Accumulators ; 4 
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HIGH-PRESSURE WATER MOTOR. 


For use in Mines, and places 


by Town's 


MOTORS 


Actuated by STEAM, WATER, HOT AIR, PETROLEUM OIL, &o. 


FOR ELECTRIC LIGHT INSTALLATIONS, Lieu DOMESTIC AND STABLE MACHINERY: WATER RAISING. ma 


« BAILEY-FRIEDRICH sé SAFETY STEAM MOTORS. 


{nexplosible Steady- -Running, and Port: ble. Consumes 2 quarts of water per H.P. per day only 


PATENT 
STEAM ENGINE 


BAILEY’S PATENT 


BAILEY’S PATENT 


BAILEY’S PATENT 


“THIRLMERE” WATER MOTOR. 
Much used Son 


mos, and sm 


JUST PUBLISHED.— 


: W. H. BAILEY & Co., Ltd., 


HIGHEST AWARDS AT ALL RECENT EXHIBITIONS: 7 


THE COMPOUND. " “ROBEY” ENGINE. 


These COMPOUND “ROBEY” ENGINES work with a consumption 
of less than 2 lbs. of Welsh Coal per H.P. per hour when’. 
developing 2} times their nominal power. 


HYDRAULIC ORGAN BLOWER 
ostly used A driving the 


WATER MOTOR PUMPING ENBINE 
For Lifting portion the Water | 


“ BAILEY'S MOTORS,” an Illustrated Catalogue of the various Motors RE by W.H.B.§ Co. Post Free, is, 


Albion Works, 
SALFORD, 


Manchester. 
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us JOURNAL AND ELECTRICAL REVIEW, 
ENSULATORS 


, combining test with hest ible insula 
of ‘all descriptions grea e tion, in Bristol Glazed Stoneware (Drab) and 


ALSO BATTERY JARS, PRIMARY AND SECONDARY AND: POROUS CELLS. 
PRICE, SONS & CO. Bristol and London (76, Turnmill Street, E.C.) 
Newcastle-on-Tyne, 39, St.; Leeds,65 4,66, Briggate. 5-4, 


NEWCASTLE-ON-TYNE, 
Glectrical General Engineers. 


TYNE DYNAMOS, 
TYNE TRANSFORMERS. 


Compete y experienced men at 
home and 


Sheets, Rods, Tubes, Cells, &e., for Electrical Purposes. 


Edinburgh; London, 57, Moorgate St.; Manchester, 6, Charlotte st. 
Liverpool, 9, Lord Street; Glasgow, 106, Buchanan St ; 


: SPECIAL TERMS TO THE TRADE.. —— 


3 


Telegraphic Addresses: 
LD Hall ‘St. Dynamo” Huddersfield. STRESS 
GLASGO Street. \, . “ Roots,” G iW. 
NEWOASTLEON- TYNE: Close Works. “ Esco, Sewcsstie-on- 
JOHANNESBURG SOUTH AFRIGA. “y suse,” Johannes- 
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s Improved Independent Vertical Engine with Moore’s Patent 
| Crankshaft Governor and Balanced Slide Valve. Q 


THE NORTH BRITISH RUBBER CO., LIMITED, 
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SHEETING. 


INDIA-RUBBER - COMPOUND 
SECTION OF SHECTING 


£ LA > 
LE = 

y SEC ION F : 


| Made from 4-Ply for Cylinder and Paced 


PATENT 
Jo 


+ 


Humber 


| the above, which can only be obtained from this house, is | Sa | 
recognised as the Most Efficient and Economical Jointing — 
Material in use. It is composed of a specially-prepared plied, and allow the expansion and contraction (ei 
India-rubber Compound, protected by a covering pf Yul- — taken up. The covering being of Asbestos » | 
canised Asbestos Sheeting, asshownabove,andasit a protection to the centre and so 
is the only Jointing Material which adequately + ticity. For Manhole, Mudhole, Stem Mp, 
|: combines PERMANENT ELASTICITY WITH and Mash Tun Door Joints it is 
| HEAT RESISTANCE, the advantages it and if applied as directed à ring aah 
| possesses will at once be seen. ‘used many times over. : 
: 
: DEPCTS Gaye DEPOTS: 
RB: Cabl On estos... : 


| MANCHESTER: Cable Street, HULL : 7 
Blackfriars, 


LIVERPOOL : 2, Strand St., James St, y A R K, L oND° 


. -BELFAST, DUBLIN, ANTWERP, BERLIN, 


GLASGOW: 35, Robertson ‘Sire, 
BARCELONA, TRIESTE, LISBON & GENOA, | 


| & Co., 7, John Bright Street. CARDIFF: BELL & Co, West Bute | 
BELL'S ASBESTOS BELL'S ASBESTOS. | 


BOILER PRESERVATIVE. 

|, Will effectually keep Boilers clean and re- 

move any Incrustation, without injury 
to the-Boiler Plates or Fittings. 


YARN & SOAPSTONE PACKING 


Is the BEST LOCOMOTIVE PACKING made. 


NON-CONDUCTING COMPOSINOL 


BELL’S 


COMPOUND HYDRAULIC PACKING — 
‘ 18 SPECIALLY SUITED FOR 
HYDRAULIC MACHINERY, ACCUMULATORS AND AMMONIA | 
| ALL PUBS. therefore 
Ze: Z others sent 
| out wet. 
BELL’S ASBESTOS LUBRICANT: | 
= 
| Any customer roceiring | 


AS 


Oll sold as Bell's Asbestos 


Lubricant, & Cask, Drum, 
or Corks not mark as \ 


4 1 
Drams are marked as above Every Cask is sent ont as above. 
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ASBEST 


| REGISTERED. 


| 
ADVANTAGES OF ASBESTOLINE. | 
ASBESTOLINE is the most efficient Lubricant. for all - 
ASBESTOLINE is the cheapest Lubricant. 
=k] ASBESTOLINE saves from 50 to 90 per ‘cent. of the Cost uf oil 
ASBESTOLINE is the Cleanest Lubricant. 
1 |] ASBESTOLINE is favoured by Insurance Companies. 
D ASBESTOLINE is the most Inodorous Lubricant. — 
ASBESTOLINE is the safest Lubricant, its flashing point being. 700 F. 
ASBESTOLINE has beaten all other Lubricants in making trials. 
ASBESTOLINE is applicable in and out doors in every climate. 
ASBESTOLINE requires no special 


CONSISTENCY OF ASBESTOLINE. 
,soEsroLINE, to meet all circumstances, is made in four| ASBESTOLINE €. lé for use 


degrees of consistency, A, B, C, and CC. | and afloat. It is tao inv antl socket in weeks in es 
iSBESTOLINE A, is specially adapted to ordinary Land | When the temperature is, | 
{Engines and Machinery, in and out-door, in this country. ASBESTOLINE is 
w 
‘Have Lubricant stiffer than À - ming through, and sonjetimes is advantageously used 
The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of méchtéery ts established, and it has ene sigiatind ty ds miss dl: 


in the numerous cases of special difficulty in which the best oils are ineffectual, This reputation is growing daily, because ft is based on the experience of 
thousands of users under the severest eircumstances any lubricant has ever been subjectet to, and not on mere laboratory tests and professional analysis 
of insignificant quantities. Itix ased with marked success in Steel and [ron Works, Collieries, 8 and Wool Mills,and other Textile Manufactories.: In Cern Mills it 
hgs proved invaluable on the roller and other modern machines. In saw Mills on Machines going up to 5,000 revolutions per minute, = work has never been app: oached 
by sny other lubricant. On Electric Lighting Machinery, and in Steum<hips of all sizes throughout the world, the success of lia eal unequalled. Many engines and 
machines of all descriptions give trouble and show bd results .both in working and wear, when the — of nes has ved due ee Enginee 

tenting have given to it their powerful testimony and support. 


SUPPLIED IN KEGS, 28 66 Ibs, or Ibs. 


SPECIAL FOR LARGE QUANTITIES. . 


IMPORTANT TO EXPORT ‘MERCHANTS. ,—One Pound of “ Asbestoline equals 2 altos of on bitching 1S Ibs. 


the in is very considerate, Liberal Termes ute conceded to Merchants, a 


BELL'S ASBESTOS. 


#7 


= = 

500008 


L 
” 


_ 


: Every 10 feet has label as above, and bears. our Trade Mark. 


Under this registered title are included the inventions of Mr. Field, and _— ia proved them to be 
THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made. They constitute such a 
combination of Asbestos and Indis-rubber as secures the maximum of elasticity and heat resistance, and they 
are therefore UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 
most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quadruple 

ion Engines of the latest type. These Packings are composed of Rolled: Asbestos Cloth, but the India: 
rubber is placed in two forms to suit various cases. : tas, 


K=" In ordering, state whether square or round FOUR requires. = 


ASBESTOS COMPANY, LIMITED, 


SOUTHWARK, LONDON, 
POTS:—MANCHESTER : Cable Street, Blackfriars. LIVERPOOL: 2, Strand St., James St. HULL: Humber Dock Basin. 
GLASGOW: 36, Robertson St. DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, & GENOA. 


‘—BIRMINGHAM : BELL & CO., 7, John Bright Street BRISTOL: ROBERT STOTESBURY, 114, Redelif Street. 


AGENTS: 
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_ LARGE ASSORTMENT | 
STRAIGHT BRIGHT DRAWN 


RODS IN... 
. IRON, STEEL, AND BRASS, 


ROUND, SQUARE, 
. AND HEXAGON SECTION 
IN STOCK. 


— 
—- 
—— 
— 


SOLE AGENTS FOR J. O. MOUCHEL'S HIGH CONDUCTIVITY COPPER WIRE 
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e114, 
| FREE =, TELEPHONES: | 
Ne Rental: Ne Royalty: 
| 


“The ‘COMBINATION TELEPHONE. as 
| ‘Serves for a practical and 


tor Station, with Oall-Bell and 


i Battery complete, 2 12 6. 
POWNALL. ROAD, ‘DALSTON, LONDON: 


3, PRINCES MANSIONS, VICTORIA STREET LONDON 

6.4 137, WEST REGENT STREET, GLAsaow- 

EAST DOCK BUILDINGS, DUNDEE; 


COOPER 


_ ELECTRIC LIGHT AND TELEPHONE ENGINEERS, 


__ MANUFACTURERS OF DYNAMOS, LAMPS, INSTRUMENTS, 


| Telegrams: “Fiexibie, — 


“SILVER MEDAL INTERNATIONAL, ELEOTRIO EXHIBITION. 1882. 


BROTHERS, 


 Glectricians, 


wn THE LEX WORKS, HACKNEY LONDON 


_ MANUFACTURERS OF CABLES, WIRES, &c, TO ANY SPECIFICATION. — 
MULTIPLE CABLES, AERIAL AND 


Perce, Indie Rubber, snd of every description for Telephone and Electrie Bell Work. 


FANCY BRAIDED WIRES OF EVERY DESORIPTION. 
COTTON | AND SILK COVERED: WIRES FOR DYNAMO MAGNETS, a” 


LAURENCE, SCOTT Ltd., 


Engineers, & Contractors, 
| GOTHIC WORKS, KING NORWICH 


“KO” AND “D” TY PH). 
CONTINUOUS CURRENT TRANSFORMERS, 
RO 


E.M.F.to Lamp Mains independently and at the same time. 


aeatl 


Specially Wound Dynamos to charge cells and supply eoustant — | 
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| Eleotrioal Engineers and ‘Babber and cuil} | | 


| MANUFAOTURERS OF iA 
| CABLES, WIRES, INSTRUMENTS, INSULATORS, DYNAM 
| MACHINES, MOTORS, ARC LAMPS & FITTINGS, a 


 GARBONS, TORPEDO APPARATUS, 


| ight for High and Low Ton, The only | 

| has given complete satisfaction. 

CONTRACTS. into for the ERECTION and. EQUIPMENT of CENTRAL LIGHTING STATIONS, the LIGHTING 


| 


 VULOCANISED INDIA RUBBER. 
HOSE, DRIVING BANDS, STEAM PACKING, WATERPROOF GARMENTE 1 | 


FABRICS, SHOE SOLES, MATS, VALVES, BRAKE BLOCKS, WHEEL eae 
for OABS, CARRIAGES, BICYCLES, &. SHEET, WASHERS, BUS 
‘SPRINGS, TUBING, SOLID CORD, FOOTBALL BLADDERS, LAWN THA i 
‘BALLS, MOULDED GOODS to any Pattern. 


“EBONITE. 


NOT AFFACTED BY WINEGAR OR HYDROCHLORIC OR ACETIC AON ‘ 


SPECIALITIES IN EBONITE FOR CHEMICAL WORKS. | 


"INSULATORS, BATTERY CELLS, SPEAKING TUBES, SHEET and ROD)! 
SURGICAL APPLIANCES, PHOTOGRAPHIC ARTICLES, SOREW 
‘STOPPERS, PUMPS. 


GUTTA PERCHA. 
TUBING, BELTING, BUCKETS, BOSSES for FLAX SPINNING, GOLF BAIE 
SHEET, and TISSUE. 


ESTIMATES AND PRICE LISTS ON APPLICATION. 


‘HEAD : OFFICES. WAREHOUSES. 
106, CANNON ST. LONDON, EC | 1007104, CANNON ST, vot 
| BRANCHES. 
MANCHESTER. 4, Fountain Street, 15, Bt. Andrew 
SILVERTOWN, ESSEX. -BEAUMONT, FRAN CH. | 

» TELEGRAPH ADDRESSES. 

BRANCHES." Yolloned by Name of Town). WORKS— { Perssa.* 
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